
£ N S / N EE R 


TEL E V/SI 


RADIO ENGINEERING " A NO 





DECEMBER 


* ANNUAL INDEX FOR 194B 

* TELEVISION AND AUDIO FACILITIES AT WB 

* COMMERCIAL SINGLE SIDEBAND RADIOTELEPHONE SYSTEMS 


1948 


'J 




















General Application 


IPAD t*hlGE 'REGULATION 
MOBIL VQL 1 -AMPERE 3 ACCURACY 


3-Phase Regulation E * ,r8 Henv V loais 


M09EL 


lSad range 'Regulation 
VO iT-AMtttt I A KUrAcY 




iPad range 
VO lT-AMriRil 


'REGULATION 

ACCURACY 


3P1.5,000 1500-15,000 0,5% 

a*30,QQ0 3000-30,000 0-5% 

15,000 <4500-45,000 0.5% 

* Hnmnettle LUsParilon m nh&Y? mcdil! 3%, 

Uwff Eflpgillkl allD D¥nrlab|p r 


5,000* 500 - 5,000 
10,000+ 1000-10,000 
15,000+ 1500-15,000 


150 

25 - 150 

0.5% 

230 

2 $* 350 

0.2% 

500 

50 - 500 

0,5% 

1000 

100-1000 

0.2% 

20Q0 

2 00-2000 



0.5% 


0.5% 


5% 


400-800 Cycle Line 

INYtfTEl AND GEMtMTO* REDlfLATOBJ 
FOR AIRCRAFT. 

' ing.1» Hidse and IlirtE fftBft 

iPAO RAMI *RWULATICW 


MODEL 

VpCT-JLMMItEi 

accuracy 

0300 

50 ■ 500 

0.5% 

D1200 

120-9700 

0,5% 

3PD25Q 

35 - 250 

0.5% 

3PD750 

75 - 750 

0,5% 


Ollief (apntiflej aim alral lable 


The First line of standard electronic 
AG Voltage Regulators and Nobatrons 


GENERAL SPECIFICATIONS: 

■ Harmonic nulDEtran mere 5 % he si c, 1 "> " 5 - ” m a rials 

- | h p, u I v a ha g l- ra ncj l- '■> 5 -1 2 5 250- 2 40 v&l ts f — 3 rti □ de I * I 
' Output adjustable brt i 110-1 IQ ■ J?O<?40 I — 7 m u dfi I & I 

* Recovery tititrc; 6 cyclc-s: + IB cycles 1 

* Input |re^«nrytsftye: 50 to 45 ryclti 

* Puwtr tucter ranejo dawn fa £S7 P.F. 

- Ambient Itmpcra'urc range 50'C Eg SO'C 
All AC Rcquruluth i. NiiLiliImuis i|i|iy 1 »k uvvtl vdrh no ronij. 

’Wf'iTil'i £i ■■*!!* nilV «viHi i'mieuk d iruu'tafJDP Dirurc-ch 


The N0BATR0N Line 


tillEpuE 

l*utf Benge 

Va Hog* DC 

Afnps. 

A v*lSi 

15-40-100 

12 ,h 

15 

39 ” 

10-30 

48 11 

15 

125 |p 

5-10 


5,aecinJ AAadnti assigned Ic .Tiri-f yogi ung<uril <i p ptl, ? r, i r-ris 

Wtitv f-pr the new Sorensen catalog It lonloini rompli-U 
s peri fit ut'<ins cm -, Inna'D-d VoNdgr Ha-gu I otar: hii-nnl, nr,-. 
InrrnvDlH. Tranifsrmprf, DC Ppi»(ft Stfj»|»|ius Solurablc Care 
IfaacHxt nntf iM-ic CallbroTord. 


- ijflidMM A«f*cy 0-25% frem Ye 

fo hill load. 


^rp: L'H'nfR n m nil ^nnifp-al c -! be 
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PH I ICO 7003 

Fite m*Jjt cerpptelelv ■s«IF-can1diliHid m-o-detetely priced inilru m-niil for aligning tetaviiinn and 
FM rauEvHi. hieludin £ HEffiirenl signal ganeiuteh* wllh Ihrnr asioElBted lenlralij a template 
GHillarcejM! with centering, galri, irtfierHfy P phasing and.blanking ian>ml*, and powanup- 

plioir; separate RF prab« for measurejnanPs of lenittlv* cii-fyil, whhoul disiurimnea. Ramov^bte 
■rroiilmlch set eon for irliro-iherf 3 - '' cqifiode-rny tube. Comparlmojit fop to-Ntt and praha. 


WRITE fOfl TECHNICAL LITERATURE 

PKUco Corporation, F'ki la dolphin 34, Pn 

Mo, 700 R PM k v Visual A I- an mcnl 
‘ Oenerntor 

Me. 7001 Phllce tlselfpflic Otiuil 
Modii 

N*. 70?& fti^co RF Signal Generator 
No 5072 Pliilca CffrMFiwIxti Generate! 
No. 703Q PhffeA Dynamic Taster 
No 7019 Phils & Junior Jnipe 


COMPLETE PHILCO TEST EQUIPMENT UNE 

Primarily, to provide for the needs oi radio'a largest, 
beat informed group of service technicians — the 25,000 
m Embers of Pfiilco Service — PhiLco engineers have Cre¬ 
ated th is complete line of precision Lavs Lriunronta for radio 
mervsurenutnta. in compact, portable, irrei pensive form, 
ITlo unique, practice i advantagea uf Phiico equipment 
are widely known today, wherever electronic davicEP aro 
UaL*d—in comunmicf tlOUe, iahoratoiiefl, and industrial 
plants. If you uae, or plan to use, ejectronics an your 
work, get the facts now ahotd Plliico Teat- Equipment, 


PHILCO CORPORATION • Philo^eljjhio 34, Per. 
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PIONEER EQUIPS GROUND ‘STATIONS WITH 

Wilcox Type 378A Package Radio 


I'Jl iil-Fli* 


RACAAGE fitilGN iPtlUi VOUR INSTALIAMQNI 

TKs Tif|in J7HA It mapldi!.* l««*. ^irci-opnanii la «n|*Hpni ft^dy 

lai cc " r ■ "llrj ■ la uu^vi mu/ni. ii Hnjig nod (j,.,,,, i.nn . Lr.-,i 

'll HE fl-n^nd-alF camniiipiaelAriS a I Smaller hrpiffi[ ctA'trk 

PRCpVIH (OMfrtEMiWTS INJURE a UAL ITT ANU 
PEJIFORMANCI —-Tt* Tf** Stt?* VHf far*™, and 
Tflpl- VHl Trn nirr «lrp t (36 wEIM! bi* An prindtfdl 
car-pannnl! pF ■ I■ I 370 a Lang '- I-3.1 ! 6,6 bralsly na=d 
MJ'lei!«l L t Liaciing plrlln<l, llltl* uaip nr* 
•asailaalp Jn pd-[Fa a d I .arm. 


Htw AIM re CCHWfNICM Q PE RAT I OH 

Th« 1*l((ji-£ih( tandipl ull|i In. L.j^Tfninm p^uK-ld. 
I^lk bi'liari, nnrv^ 41 q>urh h ( ■..h|T 'n and miei-b- 

phpc.p, will' an Due :.ary a*nipt,i,\ K t fpf in^ornr 
Ing Eui i. The ;1 P;J A ipdudtl JnF Irnnl. n fn u . 3 n 
f&El. 0 r d '[fpiwril(( ipaoj-- lh«Hd art ra Bf- 
etiinr.'-ii ip bt addai£ 
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Enit A? 374.A i-taia'laly CO^lFnlllrf, p|'h~f 
ty fB-inilmllin.a lilt- paid El Ifc* gppralL 
Ing pwII'En 6F by jimplo (. dn ilalian I ? 
Iffcid milina (jnFr^l tqvipnfnl. 


’ Pt'Envur nirpnsfl Oif r a^it FOp£ a<yi,rpjj»d 
WJh (hi Ji«w WILCQ* tffiv 3tJA 
A -i hn «-nn Vlif I '.' ,n.i - i .1 I.n■■ jyllrrr 
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THEY’RE BETTER BECAUSE... 



fhc 

EIMAC 

4-65A 


AmirP Pc'EAUCH h r i-„u:n«*n 

bd> prddu-E*d * ihflria+*d fRUmint 

wi 1 :S Ampin riwn* f miffing. rtl i-j rf.i r,¥ h 1-1 .* t- ■ 

"ng chd.-jclDrisrks mitu rha * it A w«H a^dptiol M 
nrcb' : P Oppl<(Jl<Oil. 



SPECIALS.If DE£l£>tf:0 ■Grain 
Wtti (irrCrivHly ihlalidt tnppp HPif 

PU’P«P girciiilj, WhH in ih* iub*, nilkcgt nktmiya eei-mrA 

pa-aj-- All : - .l b-t-aI liriietyrag an tall tupparrina without 

I Sir did a! inin iring h. •■-Hwdrd, 


These a r e but some c-t the features that combine 
:□ make the E=mac 4-65A a better tetrode It <s 
uneji.ee!led in »ts category as a power amplifier, 
oscillator *r rncAtlartw For example m typical op¬ 
era tic^i as a power amplifier or oscillator Ic3aas-C 
telegraphy ot FiVi telephony) one tube with 
15-00 pf^ite volts wlU supply 170 watts of output 
power wi(h Sc-ss than 3 watts of driving power. 
A complete comprehensive data sheet on She ^-65A 
has fust been releasert. Wr,i* for your copy today. 

EiTEV-HtCUUOUGH, INC. 

30 f 5 jn Mate p Art,, San Bruns, California 

Iiparl Frim l Hi-im HE Clap Sdn rtMcJbdo It, 



PYROVaC* *laT£S, +Au rfevn -_H ff 
limic d-r.ftldpra.nM, vtthitind uddui~i iLwt*. Maria 
sd bv dn idniiKt-J I c-^h - n-uo, i his6 pid-to* Lin b-inoli 
i"-: ■no ■ fnrv avdepddj In ikcu at lCC0%. Lddiaquunjly 
’bf-y GHP-tributP jppnc-ibly tn *ht tuba's lil*. 




EIMAC -FpOCESSEQ &ft'DS, amount uy 

lh wiUui-YH +nchniiiua impart M hiq* digram nf njjara- 
tig-nil jFdb : ' ljf. Bvl L H m *nr I'd SGGOnddry an'iiiiic-.-i 
■>', LO-hmll.J 




CO NT DOLLED PRODUCT !QN pMt . 

t'GGS ilidladl * E-ovr- nva. j nH.a.a I "a. r r- 
mm tha Sr it v«|Hgv tsf raiidqal (.-trains, ddd lour tg 
itiflhE houn ut lai-Hng .arftr lln-t VHF IwlditHL 
‘l-agi V.i. ftrj. I.'. S. p.-l C-l 


Fa.'Jp-* llbn li-ptfcTE td 
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WIRES and CABLES 

^ HE iudcm 


OF ELECTRONIC EQUIPMENT 



When you Iftt the qualifies most desirable in a sup¬ 
plier of wires and cab lei for your eEecffP'iEc oqufp 
merit, you will find that Lem most nearly answer* 
your description af a dop&odabEo toirrco. 

First, this compdry idi tine engineering background 
rind oxpflrfonco, the knowladge of yout require riant* 
in wires nnd cab'es that ere needed to help draft 
your spec rticatfonL 

Second, it Has the fttcllilias to produce these wires 

LEN£ ELECTRIC MANUFACTURING CO. * 


and cattles in volurri* eMetty to ipedficatioiw. 
economically and promptly. 

Third, it is 4 folia bfe organiiation with over <0 year* 
hock ground of dependable sendee to th* fismununl. 
cation industry. 

Make I-or? your principal source for wires and cattles. 
A Lem wire engineer -will gladly consult w«rt| you 
regarding your special requirements. Correspondence 
Is inv'tnd 

■mm lysiNtit since mr‘ 

I75J No. Western Avenue, Chit a go d7< lllfiwi* 
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Tice Tcam eiue* Au.oi>TWn puizak, 
which has utomplnl 3 'cure ui roiiTld 
the-dock FCC oJ-nftfiilLCiia and llCHr- 
i rijcfE- in Washington during the year 
appeared closer to solution Shan rm 
before at the latest 1\ etigitiEerEng 
meeting winch was concluded mi: iii;_; 
the iirsL week in December. 

-Several V?TV plausible plan* were 
xubmiEtexl, aw isf which involved a 
carrier sync system which would per. 
rail satisfactory oprralinn uE cu,chan¬ 
nel Elation* 150 miles apstfl, in acccwd- 
anre w th present separation practice.. 
ftrpnrting op Lhe, system, which has 
been ailed :n strvr ttisLi between 
WHET ill New York and WNEW in 
Washington, Hay D. Kell, of tiCA 
Labs, sa>d that the Tests indicated that 
if 1bv level nf the interfering signal 
products barely visible bars in lise pic¬ 
ture under non-sync operation. a F<ve 
li- terJukl increase; ir, the interfering 
= I,Vjl; i! level predates lllc SaciSe visible 
effect when the two carriers arc ayn- 
Jirnnurd rbis val'.ie of improvement, 
Kell la,in, i.: lor a tendon phase uda- 
tionahip her ween the two. carr iers, and 
at the most desirable phase positron 
the improvement is about thirty times 
the voluige. li was pointed irat that 
tli is phase rdatioresbEp will change due 
So many factdTX and some mean VBllK 
between ..pTieinri: phase relationship 
and Liv. most unfavorable piiaae rela¬ 
tionship it a reasonable value or im- 
pmvemen I ha lie expected. Kell de 
dared that on this basis it waj felt 
UmI nn improvement correspcjidi r.f to 

a reduce ini | rn iiitr’rieriTijG; signal by o 
fa-CLur -1 about ten limes in voltage 
may be reasonably expected 

The system has such merit, report- 
cu 1TAC. lhal it should l>r copEidercd 

;i= n factor m allocations pluiuirng. 

In another solution approach, Philip 
|- Siting ol the RCA Frequency Bn 
reau, said that tl>e FCC should maltc 
itt assignments upon the basis of pro¬ 
tecting thr 2 mv/m cOiiLCiut u£ metro¬ 
politan stations for not Teas than 90^. 
if the Linn. limit, he pumlsd uuL. Llie 
service at eas of these stations would 
V extended tn approximately Lhe 
5IX!' a.iv m'i contour lor voi leas than 


The TV Channel Frvbrain 

OD^! of thr time by llie use ■ f Syr 
rbrotiiiatinp uf carriers, where that is 
required Jut adequate service. And 
when tins L dniae r the stations should 
be protected rn the Still uv/m contour 

jjiiimp; also SuggtStcd that the fr'CC 
permit til- 'J::C of dirrylmnal natenila 
where sucii use will provide the oper- 
.isinri o: new itatlons wiilvout inour 
inelrl of fTlVice from rxestiii£ iitatiuns 
It was also proposed that bi^heT power 

Im: pent)jilts! lii SOItlg OTCvys. 

Additional perliuent itieutittn rlaLa 
were (tffei«I hy T. T. GnLdimitll, Jr., 
ui FhiMcmt. who repot Led un a scries 
ot Uopofiplhero, terrain and silocntior 
tes(s rcecnrly comtdeleiil. According to 
CmldEmltb, 'be 5{X) uv/ra cotitnui jl a 
Station should l:e protected for' a net 
itavice 90^- of tbc lime It has been 
found that !hr shadow* of hills and 
binldLngs □ later Laity cfiangT the neias- 
ti red average Geld intensity from that 
calculated tron. tbc smooth earth pre¬ 
dictions. Field Etrryig-th vnlurs for 
9CJ% oS Thr meastiTrmf-nt!. made were 
hmnd between Lbe .ii'.isi ptcTicttd 
by theory and values ?!) db lower than 
tfiew:. Acetrf4iiyfly,' ^aid Giihtiildtli, 
sumr latiimle should lie allowed for 
this ^tactical condition when choosing 
safr allnrarion *|iacrng* lor Etutions- 

Commeiititig on tlic present Eieifht- 
powar formula, which was set up in an 
allrmpt to ctpmlirr ETC vine nrear, 
Gotifxpuih stated tlu:: tbit, JWnrula 
would [end tn diaeouiagt tiigb an¬ 
tennas where the netlucrion o£ power 
were enforced- It stents ax if the dif¬ 
ficulty lies in Lhe tact that the Icopo- 
sphetriy interfering sljpials are pr: 
mardy -, fUncLLun of power Only Slid 
are relatively little affected by antenna 
height. Hnwever, the (teszrrd signal 
iirenpih Is itifluetietd advaniapebualy 
by increased height, particitlarly u> 
those xrrvirr area* at distances, of 2D 
to 54 tulles. 

f icildsniich also reveal rrj that mea- 
oicijLenLx have iiidkaLed rliat Taceiver 
and Irorsmitter irmpin-vemeots mute it 
possible tu dtLeet sigital iiderrererw^ 
when ,i mtici nt 3fW parts nl itrxircd 


;.L r n;il to one patl o£ ulidtSHed sig^f:!. 
itxiats For practical pttrpoaes., tboogn, 

,i ]fj);l signal strength mein is proli- 
ably adequate. I". W&S pointed cm I 
that Lbis rstio ihc'ulrj be the one which 
applies after liavlng provided a rer 
rain lVtor cotreremn 

D isc ussi |-,LJ. the Sync appioaeh, Gold- 
smitli said ebst perhaps the use of sync 
oxcibatorE for a pair nt tLani.mittari 
may make llir. cn-diamiCL beet between 
(he carriers less prominent. It was in¬ 
dicated that the TK.ni - sync operation C'l 
ilw ftettneiiey - rr±odn I a to; E sound dtan- 
itela must be coriflldcred. In some 
cases, he said, the sound distoction has 
proved as severe as lbe co-channel pic¬ 
ture distortion It wax fett, dtT.bned 
t rol-.I r ci ieei, that i hr adjacent chanucl 
ratio at the receiver Input LermbtaJa 
may safely hr reduced to I l £ut allo¬ 
cation purposes, h'lLl il wax not be. 
lieved that adjacent channel operation 
iu the sanir service area is practKl] 
because of die signal diaLtilttiticwL due 
to Lhe terrain factor. 

A ground- wave 2,001!' uv,. m cmtbCrpT 
as a primal> serviee area, peoteeuftl 
under all conditions was satisfactory 
according to liie re]X5Tt, wbuih atiiiei! 
(fist wherever possible picaection 
sliculd further he gTanted to the 50U 
□v/m a v a secondary service boundary 
restmtiuLy at [lit conference alio 
tKveiled chat the alt:?- high,, wrrr tin 
longer being dismissed as remotje ateas. 
Many decizreil Ibai ebesr higher band : 
wan’d be usetl and vpry ttpaili With 
I'Oil i rveeiveis aiui tranami Iters liecum- 
•na- available before long It was indi¬ 
cated lltal lhe trarixri'-iLting powers may 
br low. but sufficient for ^atisFaebaty 
IcsdLliie:! clvenagT. 

Since these solution proposals may 
be t'ie anawerx to an effective alloca 
tier plan and the fvenJ,|js’ lifting ri 
ike ftecte, lbe need for munciliate 
rctiofl WH stresyed by many. Ac¬ 
cordingly a special ccinsiriittre was set 
u|j to evaluate lie suggestions and 
perhaps arrive at a jirogram ichicb the 
FCC couEd adopt officially. It Is be¬ 
lieved That the committal's landings- 
will be available hi the early weeks of 
ianuary. We hope SO!— L. W. 
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TELEVISION 


by SIDNEY V. 5TADIG 

ruchnitif SupnrvJinr 
WHI-TV 


TKU'-VlBHltt 5 iS BOSTON . . Jaimfijy. 

Frlinjsry, Miirufl, April. May * *nd 
fussily T Day, time 9, 194H. 

Al first, -t was hoped that W33Z-TY 
would he nn the air by early sprint; 
Winter came upon -i?; early last Da 
efiribet Said t i 0:1 1 lljen until Eats aprilij; 
itic I'TCCtiOh of iHLT tOW« XV2SE St H 
StflII 1 Elilh 

Many days were tan cold grit" windy, 
liiak "ifT It impdiuible far Lhu Tiggei-; 

to work- For 4i full two months i f , 
vent ;l ntjjitlni.in-1 bailie in an attempt trs 

JiSkji ills mi gw tle&ffcd 1r::n tEiS lOwif 

steel. New England's worst winter iti 
tJeradcG i:tjfi+imjttfd in Sr wjuolly d is 
tuuragmg ihnyi'ffhtn.i 1 : thrf months n" 
Ayr il .Lilli M tiy. Vi’ Iieei il tiirae Li me !::■ 
lioisL Uk TV pylon aJid supet mrn- 
ttilt antennaa atop the tower, it took 
a prtiixl :n two weskt to dci a rmatane 
Uiree-day operation. 

While ihli activity vcj gr-ing £m 
da bidc, wa lost iiLLlc time wifllin the 

CGnfilWS of Mir hill Idi Jiff. pi 0 TO her i. 


bricklayers, carpenters, plasterers, 
etr. r w ere Tiujlly lain ring 1 at thvir sye - 
dfm ithciei and tit the middle of all 
this activity, tmi own crew wan ddi- 

yeutly working is; the hi rtallaE urn oS 

oar s-kw television uansmiltcr 1 uihfci 
the supervision of William C_ EJLs- 
worth f 

l^agt January we were i'oTtuixatv to Lie 
alile to nbui.iT! twu deti t>£ field vainera 
-ijuipmeiLt.' This gear was setup in nn 
antiquated studio of WRZ. then lo-cated 
a! I In: Hntti Bradford ih dOwcd-OwiS 
Boston. This cm allied ns to form our 
♦whuka) staff To ■vbttin l;™ilunid 

working knowledge ui tti>_ equipment 
prior to the tunc w< would have ro use 
it On tkt <W>. 

Tclevisinr. interest in Boston actu¬ 
ally gdl underway last December when 
M RC Usd the Louis-Walecdl fig'll L icr 
Studio vie wing 1 . The prop ram win 
piped in .;yct the A. ? tSr T. ittkitO- 
wave relay link into BwdoUJ Square, 


Telephone ami Tekg.apti f DiEigiany's 
Lin,:' wire Ia-ofliti-ra carried it to the 
W 3 Z itutli ur. Qtb r 1 wi I mu., red pea 
pie viewed this Lclccist. itcc.-cd on 
nine jtrptcf rcoesYETO 

Thii ibStigat&;t a series 01 Seeds 
from NEC LO WEZ wlurii were trprm- 
sored by yarUMs veccivcr liiJmitaCtilT- 
ery. Thr denMHiEtratjons nlso stJfordcd 
inaaiiSaclurejs an opportunity to vet 
up receiver d iser i L a tot = [liL'Dogh ouL 
(Si is area in an I i idpa-bou of a signal 
emanating fram VVEZ 1 V 

!o April, television gained sliII meet 
headway. In cooperation with the 
B-jjIPh Post, WBZ-TV and Ihe F.leu 
liml Itislilute ut Boston, it wa* decided 
that tekviBinn should be u keynote oE 
B{JS(0i1 'e st r.'rwi.iL f/ccw, 

A riang-Hments were made with vaTmug 
'cccivcr nanjufactureifa ami itstribu- 
la-rs 1.o set up over 1UI1 receLvm tn ht 
located at various boothu ar the show. 

Th i - presented two sericot; prnfci- 
lenia : I S }, [fie distf i buticni lit boOt 
video and audio and {?) program 
makeup Thr first problem nego- 
lisred si:ri.;eeairiilly hy huilirng i jfruop 
ot wide -bur, 1 1 vtdcc. diSiiahtil itm atil- 
pliftrt's sad by stringing miles of coax- 
ifti (Milk ail over .yechanErs ilnildinp. 
■iKLeivtr trilUHlactUlftes kiS'l I hen ic- 
quired to supply .fre^ea 1 receivers. 

In video work, proper lina terirttua- 
turn ic as Impotlant as propcf -.-i mi na¬ 
tion of antenna Feeds for TV receiver* 
n: onler bo eliitiioate ghoitittf}. tdis- 
mareli difi lo itripToper bridffing »nd 
tenuniabOn of lines hjotissitated Sl-jI- 
ous cons ideratieML, for each of the five 
coanial dlNtrihlrtici! tinci hart tin avn- 
:i a;ot Lwenty diftoictii Types of re¬ 
ceivers on them. Finally, this problem 
wav irccieiL nut .md good pLuiVu were 
received thrnughoui the hali 

Program fare was supplied frem 


lIOJA TT-se iW»«:i-.friiu»n Ini;,-jrc?:'j 

li.-Ti njidEluhla. 3 Kr.:' tK JUA. 


irnin which point the New Eriglailtl 

TV Facilities at New Center Include Four Major Points 
of Operation: TV Equipment Room with Sight and Sound 
Setup 'Audio Facilities Include Consoiette Which Permits 
Four Studio Microphone Positions, Two Turntable and 
Six Remote input Positions for Projectors, Network Line! 
Remote Lines and Speaker Monitors ' ; Projection 
Equipment U6-mm and Two BtS-mm Film Units); TV/FM 
Transmitters! and Mobile Televan, Three*Bay TV 
Batwing and Two-Bay FM Pylon Mounted on Tower 656' 
Above Sea Level, 
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Al left: WH-Z-1 V rrinimin^- ipfrrerihl li nill , I* iriLh TV LniniaiiftKr I'fcKkfiauiiiJ ! . i^liloA it iMMod In At nth wnu^ »«. 

Vrxlrfttl •• 'i • ! hl-ICr it Bl rtEr jiptf. A- righe: K'.l irnn-miri*t Srh'ii 1 i>■ .s»<rl !■, M be-ittt prinr In I mzrcdic it -l uVrrv fci ID h-* IlfilL li :[-(111 — 
W Q Xn-iritap, WflV, tialiM ir.innltr Ijttlltn. Fries, i-r-ij.nl Wul in|huinc Elrtlriv. fill W II Ifauir ■'#. ••hit# rniiMer. 


IhrsE each Fed re the input 

c:L-i oE she nckp dEfetributirsn setup 
where the switching was itisile bom 
□ns unnre rn I he next. At| TV tiet- 
ivo-'ks ii New Viri. «juicl:nnrd feeds 

to til i • slid iv v?4 txiitbrg rtiJcmwuYE 
facilities. 

WBZ-TV S€L up a tErafXWSjy jcAh 
ohupr camera chain tvitli a Ifi-mwi 
flint projector al the studios and. micro¬ 
waved film shorts *u eJi« show. I,'he 
feature program of the show vmz a 
iVfi.T.v V¥ eoitiesf put oti right at Lhe 
hail. The WBZ TV Jelrcuir, niobile 
HMVtrol !luck r was set up inside the 
limliiieg to Md h', ;i control point far 
two i:ji:nJr.i chad nr die stage Each 
day S group of contestants iwricrined 
lieJ*re the ’nmPT.ir,, with HTn-final: 
And liuals Staged ill Lhe clusr of the 
week. 

SruUup r E £l«frp* 

tVBZ-TV facilities may hr sub¬ 
divided into four separate giouf i tits 
niaLrt equipment mom television pro¬ 
jection, television equipment and the 

mobile JvitTun. 

Main Sqaipmtinl Iftami | r , addition 
hi thr audio rack a snd reeorddng ini 
cJlijHlV :ri [he "la in- r^nctp-Wirnt rfif/-rn 
!w> TV momfoi racks. transmitter, 
etde-band tiiter nr.il ifipJnter are on thr 
left-hand aide, and the FM ttvtimi iiteT p 
with its menitor Tacks on the liglit- 
hand side of Utt room,. The master 
console fur Eh- TV IransniittCt i: Jtlid- 
IVay between lhe LWo transmitters. 

In one of tlm TV monitor racks arc 
tire auial transitnttor which contains 


i Ktural ireipienrv and irrudulatlthi 
i iunitOi, 1 program amplifier,* and 

nod io non KO ■ ampliftej* audio jacks 
and rcnmiittice outlet panel. 

Thr SE.ri.cid rack for (he video trans- 
mittot OMItuill* a StubiLi ei ng (tciIed 
hoe) amplifier, 1 * a video CD 11 lei frt- 
fluency meter. 11 an rf patrh panel and 
necessary power aupfritca iu uperate 
iiic master mnni'Oi ill the TV CMKoJe, 
and file demtidullfcie la 

The television irattain ifier is assem- 
Wed in eighl sLccl ejInnoLs that am 
lain the necessary components oE birth 
i video transrritte/ and a sound IrftltS- 
i iiEtOt will trier:r associated pnwET sup¬ 
plies and control circuits. 

I lsr aiirnl ferEiLnl of MlCS rLli FM 
CeCiLl'j , 13 folluwnd hy triplers and 
tloubJefs that dri>a a pi-'ftr ani|:-lilic. 
■■niploviop an 8l5Zl dusii tcLrodc 

Tfift video seciion employs a stimd 
ard cryslai OscillildT followed IjV i 
tripkr am! diJiiL.ETs Ehit drive ■ r nl I- ■■ 
fLiZf final ampliSer, Tlds suke <ypei 
aies as a gHd-randulator powet nm- 
pl iliei. 

‘JP27s in parallel modulate tin 
arid of the Einal ampiifier. TTk video 
systEm is a Ingii gani, thrre-slage n^i- 
pl i Rcr with excel I TU I reqvency and 
phusc response, utvl-i sc ingf F rs ji.v.i,:iji ( 

’’JTr iTi in r-r-tp j ppIin tz- It r craitrcrmvu: nf 
■ tJEinabriL T V i laicivca r.mau « in Irir :i n’|U 
Uii.- u ■Lasiaril 3 -vuj^ viijr.-. ■iRnnl. IKMf *(ii- 
'jl'> H|L >l|j Itlfvlllt'm jigHiiF tilted him lie 
HiiL%ii:iii. [n rca!iby, it ir much ‘ike ' rtiinr 
nudiri ispcl i>n o rirrcivi.-: -AS-jp chg J‘.iij>4 K 
|p.j?jcl#ij -liirr r.h* Mfcidd -.Sfl<Ct>. litlltT ihiA 
drrivini U« |li^.|l !hr.'.|»: it* if ,ml if 
SUtfQli 

■SfiT^. "WtHinali*a« Pm io. HVfc ti>> 
AD. ■RCA Ti a ■ •. Mlf.A m-r.l -Til' A JA F> 
s HCA WF-4VA 

WM-IIA/WM-UA ^KCA. 


refinance tidUsork m the Anode of Lhe 
modulator stage This network naak.es 

r)ie LUtf rr.al inipr-.tiTirr n: -J-r power 
Supply a iiarf of ific plate load, tliUs- 
perntLltifla frequency response 
lO and including dr A cfo’irf rirciuf 
:ype of dc rci.lnrci Is i fed m rhe grid 
ciicuit of Lhr modul i :or whiclL clinipu 
iin Thr hark fmrch of lhe inrijnntal 
ptllstL 

Dual unit tefleetomelArs aie in¬ 
cluded m. botfi the sound and -pictuee 
mil put rircu.ts. TJi ese nn’ts nre n,n 
invmhiahle aid in checking and ratr.- 
Taioinp; proper OillpuL tiiOiacch riatJCs. 

Thcv perform three mam funetiomt 

:) Mi niiLiirninen-t :,i the jk ,j on the 
main 11 rmsoiisiion lime. 
Mtasarnr-cni of the peak of sytin 

power output (when cflobiatcd 
a-a nisi Lit; duimn> lrvs.:l I. 

ij.l Upstates aa in rf overvoltage 
I III I pul. tous [ilOleCliiiE the LtaBfl- 
ir.issjm I ae a^ain^l riipT.ire nijt 
Pi liE 'tniuit, sad t istrm:ir.sticm 
or any trouble which EBU«S Clt- 
cessivt stairlnyo wives tn- uceirr. 

The out put cd ihE piccuTe transmit¬ 
ter is fed into the vesLLgiial sul; hand 
l : ltrr Physically, t|n 3 unir consists of 
a mast u£ cxiaxiAt Crain anssinu lines- 

Eicctl'ically, it CumprLi*s A cumbma- 
Lluti lit two ny-ijrrivnd filfert con¬ 
structed of loiv Ik 5 caaxiai Lraiiiims-. 
ion, iuiKs. ]■'liter component: Ot the 
lOfiLitiUN l-t CUBStl uUttiMl wuufi! ba 
•ddfioilt -c msirufaettire and uucco- 
uomicai in use because uJ the curcunts, 
voltaffM, anr| nnactiwic.ps involved. 
Henc ||,e toaxta|-Line Cosistnirdcm. 

11m irr.ijrMrrd shte band is passed 
through van -of llie lifts i uoit* into ■ 
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properly terminated t ran uni a? ion I i nr 
that dillliiUUEl reflections of Lite lower 
i.Liie bauds Thia lentunuti(ni is Lti the 
Form of a water coded load resistor, 
ns. resicto nee la equal tci the character¬ 
istic resistance of tSie Sane. 

The desired signal [oe iJirwgh the 
second filter and a notch filter. This 
notch flier is mo desiimed to pioleci 
the sound frajueney uf thr lo>ver ad¬ 
jacent TV dtaiuieL 

Both ike aural tmnsmittH and the 
video oiitpbL A die sirie hand hiter are 
fe4 into e diplexer. In a simpLifled 
foi m, L:e fliplener may be considered 
to be a balanced bridge circuit in 
which Ihere are foot Jt» i iis visual 
and the aar*3 signals are fed iller- 
nate diagonals of the bridge. Since 
the auriil signal i- fed into riie circuit 
Errpss rhe raid-pCiEatJ A Lite ii»tL:ir.3 
~nd the reactors, no visual signal can 
£0 irtld lire aijriil transmitter Sn tike 
manner, ihe visual signal a fed to ih* 
circuit fetwren iwo points of equal 
potential syitli respect to I he aural 
transmitter, 3d- Lhat no aqrat signal 
can get bach US M.:; visual trlulamiber. 

The two output JcciL- of the diulcxc-r 
Feci the easi-west and riie nurth-SOuth 
set of tlie tun utile radiators reaper- 
tis'efy, In order lhat a circuiL hori¬ 
zon bd radiation pattern hs achieved, 
one act oE radiators are iel ‘30° ouL of 
pliase with !he other 

OqT transmission line instal Jetton 
departed from that lciiiaily niitaJJed 
for television. We used 3-^" 51.5-ohiin 
coaaj* Lilt instead of each 20-foM sec- 
li::r hung iji a suspension typr hanger 
to allow tor repair:!an, our line was 
secured At Two points, oae at the top 
of the tHKwer, slie other atunir half.way 
dnwtr. ImlneitiaEdy below tliese LvrO 
points, a coaxial type oF rscpension 
joint designed especially For television, 
was inserted,, 

Tli« line between these points is held 
to the lower by loose fitting ctamps 
that allows Sho line to creep when it 
expands ur COKtraeti with i:i:ici.V,itre 
changes, 

fine I tin .u of particular interest is 
■lie matter uf aospcinli itg the inner 
coiklircroT in the Eranami»ion line. 
EZsch 20-iOOt Mfetiuci lads a rolled 
yreovti 12" Fruin one end of tFie line 
This groove was indented sufficient!; 
bo tJiai when the line wns ptec-cd in n 
vertical plane, she inner crmductur isl- 
siilabor would LiOJI; col tile groove and 
ttren&y saspend its own center non- 
ductur. 

On the horlRontal rnn4, the rcitlcd 
gruiives we?e alternated to allow for 
i ft erent ial ettpunsiiin iLarh length 
i:f Jinn was (lubyvd anil noil piece 4l 

''Anihov bii'iuiiiT 



K lUltll U d b .1 im ri w ny -T V hnr~.ai 

dhLStin. 


miter conductoi milled ro rlset the wire 
conductors rouJd be fitte-1 together 
with a tmiljj 1 . Ilie outer count iter or 
flanges were bolted to each other tit 
eliminate the nerd Eot iny ^-oldefcd 
joints rn the kibe. 

Should it become essential Eg cnl 
> pierr nl cosxiai bne, it ts necessary 
to solder another rtamge but to in¬ 
sure LItol 'he line retaina a liai char 
scterjEtic imped;3!icE r it is necesaaifi 
to rot the ipnnT ccipdurtor midway be- 
LWeeji iitiulalOi ij Viitii (Tut rernainiing 
length made up with a special type of 
inner eunductor of slightly larger 
diameter. 

Th# fit TiwnsmfM«e Cwii«r« 

The television transmitter console 
-cT r triinR three sectinns: traTL'mitteT 
eoistrolj lucDmiug and OuLguinif pro¬ 
gram monitors, and three-point video 
monitoring facilities. 

'| hr traiesuiirfer rnritrul evcLcun lciil- 
ia:ns uontrol eirtuit twitches aiui in¬ 
dicating lights lot renwtte aperutron 
Ilf the -ran; itiit'd. The center section 
of the console features two master 
LuejLitnri which enable sipiultapenn* 
cliccfcing of the incoming ns well 
the onitfixiing progi am. 

rhe right side of the console pos¬ 
sesses a row OF push buttons for muni- 

W. C. 2:1 lavurU n.iui:>| lhc !rj«t Ini pl*H 
11 ■ i ithuIi uii lull pi Lhi 10 i IS ' n - 

t 4 n mi¬ 
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tor switching pn rposes Till- system 
J>-f"rt ^ * 1 JiJc^ for viewing at airy doe. of 
LIjikc pnints in the system: tTausmlLLeT 
inptiL, modulator output and tTunrirr.Jt- 

td Gill pilt. 

Un Ihiv sara? pane? 15 located an¬ 
other row* of buttouts tor rnwn iitjri ng 
the signal snijn ecpr^neers Rt guy ont 

(he foregoing locations. TJlbi*. also 

lire addin una I control for ITlOnitOf iil£ 
the.’ audio ait ariy ul [he points t|] the 
aural transmitter, as wdS as a tm 
auKtET J-ut indicating au.-d.ic- level, 

Hie wavt-l'iM in (LeuiuihilaLur deplet-i 
li:e amplitude OtT syne VCihUb videt. 

pins overall percentage of video mod- 
"alatioj: and l\ observed on a 5-inch cTl 
mounted fo the. master icmuLtoi-. This 
'scope has -a variable sweep circuit and 
by means uf a switch, cl :=■ poisiifc to 
OOSCTYt the vertical field ur horijoptaJ 
line presentation with their associated 
sync insist iii;mlc!r.|r i.tdr u .; and video 
content. 

The ptciurc demodulates output is 
observed on a l-DB-Pa that is huilt into 
the mas-terr tiwnitGT. 

T4» FU TrnmjnilffB-r 

Out FM transmitter consists of 
three cubicles.. the first of which con¬ 
tains a unit 11 JOj 1 FM irtCx filiation and 
frequency Stability circuits This iiL 
Tilth drives a series oF dotiHctS and 
Chd: Lis' in a jinir rd Wf- p736s- This 
PH r| irti’n i unit sas a sdi-eanLaLned 
jmvi'rr supply and can he used as a 
3-kw FM transmitter as well OS tllf 
tf dine: fur 1 h.fi tinal stage, *5 wr 
i|SE il. 

Tiie center cubicle crniii.ri- a ihrCt- 
phase i-fftilier for the h si LB i. The third 
enhicte htnuses & pair oE WT-25O0A3* 
IhiLi arc .in cOdJesI and capable of tje- 
liverij-g Hl-fcw output. U is a grounded 
i' r rri final employing h f-TTin of tLined 
CCClxiaJ cnthnife and ldite tank Circuit". 

Th : = Irajssmillsr IS piped into an 
ntiej ronsial line iimiiat to the TV 
■coax installation which terminates 
into the LWO sect intis (if a he ary-dirt y 
pyloti antenna. 

The tower Itself rises ??? above sea 
level, amt the addition lit the 2-section 
Fb! ppj 1 bay TV antenna raises the 
tCW-rr h> ah ov-cral' height at (Aft 

ThCv vti Inn FrdjVeffim IMj? 

The projection room id located on 
lire first Floor, sunticdutdy 1 ks1(iw thi 
I'V mnlrol room «I5 the southeast 
fiOfilfir -pf Lbr building:. It employ: two 
fiJm camern chains employing 1SS0-A 
JcunrnrCrps Sillies, lA-iVIm lilpi pre 
jeciofSi two ^D-ipm Film ptolectors 


I'U'i^ciu^fuiiLu jbfD-MT 1 


w itti Ms rack id associated ay tie Light 
power s-upplies and picture, imnniior. 
TFreic arc al=(> tluee 2 k 2 =-lul* ju-o- 
jectors" for use with 2 k x slidxs and 
35- mmii sLtIji him, anil one Mai nptira:i 
|V'.«J ifi cd '.1 I'TOjCCL OJKSCJUe .ihrle:. and 
newt tapes- 

The 3b-iKWL projectors arc used 111 
LCJiiulbCtiun wilh opr earners rhaip, 
the two 3>-3Hwt jinijcetort with the 
second chain. This is possible by die 
nsr; nf a multiplr^er Th:r, jnnttlpkxe 
Itat two front surface mirrors, tn 
aiding EJi.rh movie projector !o he 
mounted 111 right angle) In the film 
caiiKTtiE Hnd I Iw reflected pLctotcs to 
he Eor-pscd c?n ihc mosatc oE the icooo- 
scripes thnopgh tin- impt tumcc mir- 
ittfa placed mi & 45“ angle. 

This system ojFowj greater Flexibil¬ 
ity ot fitch him camera and iiitra'iifics 
the problem of sw itching- vido? and 
SOUIU! from otic f'OjeClOr to anuthet. 
Th'- swiidv ngf is.- duly of the projec- 

tbttnLit. 

There is a him earners cuntloJ i:u:t 
fnr each film camera These contain 
a master monitor and a ctimer^ control 
unit that pErmits individual monitoring: 
of each chriin Conttda are readily 
accc.vsihie fnv shading corrections, i 
hEiceaaar y 0|>eralxnL with practicaSlv 
every change of scene ilium ins i ion 
whether it is liLpi or slide 

Jri add it inn. each camera clip p rr- 
puirffi fWO heavy duty, regulated 

power applies Fciur 01 these pOWCr 
Supplies, iikmijr with a prcaeip fot the 
3^-nim machines, irll a iei:unr| rack In 
tfic projection roaiu. 

Adjacent to the projection roooi is 
u rewind and slurngc vauil ffir I A- ariil 


3 a i.*i hi l:lii I fere I Lie Rim is sjiLiCed 
end edited before gain On Die Sy-iteHl, 

TefaeJrlen FqelpnreHt Jiaam 

In reality, the TV rrjuspniient rpim.i 
is the overall ti'JOtrril p.'iiiu For all LypeS 
A shows, film, network, studio, and 
remote It i» a beehive cF activity and 
IlHS font thfUtllfh several major 
cnatlgeik Since J'-Day. At that Ume, 
all f die control room t-quipruent hsd 
not yet arrived, so we operated with a 
teinjiOrary ;ttii u employ mg kclij 
switching equLjMticiLt, sync generstor 
ttc f-s-ir.ct that time, a InTge jiercent 
age nf out riji rpnirait has arrived Olid 
liiij been itUCflUed. 

Of the six racks, two arc (lcvotcd to 
audio They have j-nck strips, line am 
h'.fiers, monitor ainplifirr^, and audio 
line termi-Tiatuin lad I itiei JOr luetwork 
and remote Eeccb 

Additional audio facilities include a 
mnsnlette which jietTnits four studio 
iiLicrophcnc positions, two ttirmabk 
p-coitions, and six remote mpsir pwi 
tious that ate wired up tor use with 
I he LA cbjii projectors ilfi-lvlia pfO 
jectuis, network Line, remote lines and 
speaker monitor for projection room 

Twc turntables are used fur dubbing 
in musical background On ilCWS S,h0WS 
- mirir! effects, ccc. These tables are 
equipped with cueing carcoin. In ar!- 
dirmn hi this there are nhCi opJtStieS 11 
b the studio ami announcers booth A 
Urge peranibitl.itor typ-" n-.ike Jirnsm i« 
avaifahte Tor ohwio lirowc. 

KfiV’E, rt *t L A ?7 □ umi Si 

I Coil IJII urrf 'IK j'hl h’l) .t.l 'i 


Wn#5&-TV mai:!t iruck. ”lc- i.::iuii I'nirr.Br. Cm u r-ljiMM l. 4 iR|r >rfilvrr.-« cr.in-.-j a iii 

37'- Uni, wlailr ^ii.44itiin Huhrrl Hra-dseraun [ri^lii it hcamic^ mirrcuiaY# rffiK, Va<^n> 4 iiM FtjcI 
Miririy ii #«ireiE: iiupe- f.i»I■**i #t-ilh »■■## IMil i-liLlm-m l-I <ruch ia interna. 
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Ifir/fo Facilities J\t the 



Chirk* Vu-ral I .hHfllrrf ■ R-fe|®f rihcUil cf I hr miacEr centred 

a£ eLie kfilEU -it chi WR7. Rd4if A£n S Ttkuiirt'i Crcrtn 
rha v*\ W >r,dl>:Mi:>r ft» .-I lidtl tf.wn ■ rfrikip a.Id I..HIM* 
f^kstk Ic-r criiirr vEL-idar# &->..! a-N FfcT Mudlh irtuii, ithilu Ih* 
■dhr ili'O^iJ-M Jur j «it=a :t|i *J tijfid iijJLsisi ifld *Jii zK-amich 


One uf thr -i“-u I innaEr' ;>ll4il MUdl** *nh '; MU<+i Ci,' i daS > r(- 
■;?.■ i.i ■ i ■ | ia a iri i^rrlm ini. :: him ihr rripl* rirminiaa. wi.il c 
aununcir ■‘-IhIe-iIu hicCurmich mikca ifc.* bn.uk SCuCiiti 

i ii'iinlf ■r :li ihvial iwirohinri uma ia in I'nrcJrrmrML, 


I tti Temlhsho :n ninny iriKCuUftticnii 
ed recent years lilr been toward Lium- 
ptffiated SWildlLng ti! , 3.n|rmi>r-rrts 1 . paT- 
Cicularly >n Lhe deaigii cb ntiMl’Jr cuit- 
j.rpj Eacilidr*. which has. resulted in 
duplication of functions -anti equip¬ 
ment, and has ihu-? m-ihicH:! rBi-ciency 
of operation. 

*l*hie stitditi facilities iti rii* WBZ 
Cr/iitr wern designed to fac.i3itg.te the 
origination! and produciicm of jho 

UlU LiAS icotl y. provides :i 

chgnn-*l switching null, eiistnm boili 
to tEwt-ch s standard consolctte. in each 
btuHjci control rogrn An}' one* or all 
of e!a, transmitting •'Lai: nek. may Sis' 
selected by fee tcchoicMLrt in n sLmfijQ 
control mum liy depressing appropri 
ale buEtunS Signal llgiits adjacent to 
the channel switching hulTcms indicate 
whether JIT rn it the ehn nnei is in use iri 
aity uTher sLUdia. 

The studio lechmc ian may liter e- 

LOrCj aftuT rvc riving the pir, Feed. Jii: 
program to she appiapfiatt channel: tt 
channels without (Impendence en. -or 
assists net From, any ewher personneL 

Jn a centralize.: tafii ifrment rnOirj are 
I oca ted m^stri monitor and switching 
units,, containing intEriiivk relays try 

Inch the twitching system is cctn- 
triillcd, the trujisantting channel am 
tfiers and monitoring iieUiiifiL 
ins siuuUduf racks contain this 
equipment, as well as termitiatLiig and 
equalising equipment Fnt s.11 inHMnmE 
telephone Ihiei., jecnrdlnp iinplilieTj 


and tne^sitrin^ equipment. I'liis aTTay 
Ilf apjiaratiis js ■lesigried to l:m wnal 
tended ALI regular circa its art liar 
mailed ihrnujrh :o eadi shtdio. sc oniy 
when it is pece-SsaTy to patch in a s-jie 
:::ii line Or check ills Operation of tile 
equipment is a tcchsiiciati nequErcd 

Til* c^irt^-mcut n>jM« \e Linked io 

raeli sEudui liy twenty Lwli pm 01 
shielded <n ii e, cat i yi ug and io f i ecu i es. 
i twenty • &itf fwir SeaiS-co-vereil -CaLIf, 
Ctu l ying dudiiiL'l switching alnh Sigil-3] 
:i.rcuh=> and a ijfterp-patr cable, cai 
fyiiig I a Iking' an:! uSAer iigru] crCc.iits 
Adequate spare conductor s are nro- 
videil in cadi cable for Future use il 
requited. 

lludJe Layer! 

Sin StndtLTs, tlMigHfid plitMtlly For 
ouriii bioadcastinp and vs.pyinjj m 
sJtt, are prcrvifled tn acmmmcr:!r.ic til S' 
diversified piogrrsmB oE a large mctr> 
pci-tuu station. 

Studkib A, h and C Urc inlTLcL£rt p Jy 
large to accommodate orchestral and 
choral group* *tni atudio audLctifi.es. 
TFtey may also he n-sed; fur tdemsinn 
prcigraiJimLng when requited. 

Studio A ts an atiditoriura studio 
with a iLagc 2S' by 2ff, atul IS provided 
with biuikod Bents nn the nuin flonr, 
Fcj an andieuce oi ISC' pesnie. A bs]- 
.rnny, IncaLed in the rear of llui Studio* 
iriuy lie used for motion picture yro 
: fiction, or as a tdcvisEon camcTa locje 
tion. Ten mlcnipllDCri; ouLleti Air It,- 


nte) nn thr stage, with tufa ut these 

ouLltts jKStallelad hair-way d&u-t the 
auditorium on eitfcrr sidr, : • Tic used 

for iiudcencr ptiTtLeipatulii pirugcanfeL 
A selectivf tmbtic-flddeesj syswitt, in- 
iCdMvd as an iittcgm] paFt of "ii: stu¬ 
dio, COL I'e used to reinforce any pur, 
iiO-u nt a iirogmin. 

Studios E and F Art smsltc studtosj 
encll cnntiiiinr.g nliiTiit UlJ iquarc ttcL 
d flriuT apaee, whik D SiirdLis l?TJ 
square feet 

We haws found a very definhe need 
,.xjKs lot a biuall, wcll-aFpoimfid, in- 
'iirnte sg:idio, from whir'n tn crignvate 
talks bv inrlivinual.i ur dtscnSSicrOS by 
two Or Ehr*e |>rCi|ll«. Slttdic D WS3 
designed fot t'-iis purpose It- 
approxomaeos thar oE a living rnon-, in 
[Lie average. Iiome, mid. i is Furnished 
in that manner I'he feelhig whidi 
ac com pan dee r*J ihi ft i jfAf ttivd: to be 
dispel ltd hi tlvcse sur roundings les'ih 
mg in better protiuctibfi 

StudiuK R and ->re designed cfld 
equipped r produce tr^mcripmw pni- 

gm ms, news programv and l.n H-jMvf 

as stand-by studirK. Jn addition tn a. 

luirmsl OEnnpkeltSehL of IILifi:m|. ii UeS, 

eads of rhese stud os con ranis a cue- 
l :>i: i I: in h Innacrijition EumLalce cab- 
iitcE* housing three dunl-specd ivrn- 
taWet 1 

Ar WBZ. ibe aruiourrcrs operate 

i hr tranxcTiiitinn tunitaLJez and the 
rduiaitieiLts wltich have been Nik into 
this equipment rusnit from auggestiunx 
of die aJtttouncin^ and production 
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II U/ Hadu»-TV Center 


Radio-TV Cenfer, on Banks of Charles River, Nexh to 
Harvard Stadium, Feeds Programs to SO-Kw WBZ, 
20-kw WBZ-FM (92.9 Me). WBZ-TV (Channel 4) and 
International Broadcast Station WBOS. Facilities I rtdudo 
Two Separate Monitoring Systems, Tbree-Dual-Speed 
Turntable Single-Unit Setups, and a 6-Channel 
Push-Button Switching System to Match Consolettes in 
Each Studio Control Room. Equipment Designed, in the 
Main. For Unattended Operation, 


by CHARLES VASSAL! 

Vlbl Audit, Stlp.rvlUi 


staff, a* well as the technical: staff, in 
Order to achieve :i 3uj;h order 02 satis¬ 
faction and efficient operation. lit 
with '■'i ii policy, the use oE three turn 
taI iJes in ji rankle unit was decided 
upon, Tin. three tLimtfl.Mw an- 
grouped 10 a seini-cbde, with ike 
P^kup iin'ii of horh mitside fables 
COhiVer^ihp at ;l 90° angle, allowing 
the person operating the iun.t&bl« tu 
spot 2 11 " styLus oil ihr diK wi(Ji gTCOle/ 
eisc. 

The announcer is able to cue in 
liner iSisTS- Indore a pTogran begins, 
and thus Is ilil-e L .(I handle n transcribed 
program, consisting of limme, coul- 
iTiereial mnmm cements, and musical 
selections willi tin: ijLliiost ease, in enn • 
trssr with the juggling of discs which 

::3!tii ncrum ponies such programs, 

Directly in front of die. person upm- 
atinig tiie transcri ptww tmrntabks, and 
mounted at a angle, u n small enn 
[rot pane’, 5' r by 9", On which are 
itii Hinted three tanrrs and three Ciae 
btiUoits These coturo 1 '- facilitate cne- 
iiLg of 1 e cords and trunscrijtfioits 

le occasionally IrtMOtts desirahlr to 
insert a transcribed theme, antiotmcc- 
lUCifd Cn till in i prOjjram originating 
Ln one of the larger studios where 
ti ansif iptiuh I aril j tus vie not pro-- 
vided Therefore (he 0t1fpi.it of StU- 
JiOi. E in.:! F i= permanently wired, to 
push-button switches libelled nrr h mWc 


! asitl resprilt irmly, In all '.tiiihii rnn- 
tTol-room eonsokttes By means of 
prearranged curs, a transcribed por¬ 
tion of 1 jiTiigrarn mav hr inserted r." 
will. 

ifu-rfifl Canfcat Reams 

Each of the a-tiidius has a curiirul 
room adjacent to it. A Large window, 
cuustiticLfd wiih non parallel surFaccs 
• F iflaaa to dimirttu reflection, affords 
an excellent iKfi of the studio for 
teditlbCian a™[ production man. 

The lOMLiuI radmi vary In. si?.e' Frir 
studios D, E aiut E, fi' by 9'; for itu 
(|kis ft and C, 3 y by 3CF; and for stu¬ 
dio A, 14' by IS'. In the larger Studio,, 
where orchestral, choral, dramatic and 
Other live prog-rams are produced, Sllf- 
ficietli apSsCS is made a '- a: la !i!l- In the 
a.SK^iMlrd control rOdlilS fw pl'OdbC- 
LiOri ititii, ageiu;/ rfcjwcsrntafives, etc 

The coalt ol-room Equipment for ah 
studio:; is hnsiailly similar. Same ad¬ 
ditional equipment has fciten provided 
for the 'a r iter studio For special pur¬ 
poses 

A custom-built operating table, sur¬ 
faced with liziulcum Lop, 'Wft wide and 
27' T high, has been designed to hv bilsi 

Lhc Spate :il>::ij; the cOntrnl room wall 
far ing I he studio The •COrUrol-vooni 

1 FrF3.:n rt^-A. '■'HCA 3 H[IA Jfrt. 



R ciir vi^"- ill llir ^TIZ ^ir.iLcr cmiiTid n.ci<i w!ih 
n pLh- imlMcan anitifitrs,”’ cn-n pnwir Hfep^ltfi, 9- 
rick '■jvi'jT. |m>« cr ait;-li c :r Scr *i-i|b-lrp<l bpeui- 
■r, hups 4«l ^■rlAw. Mu- fcdh cki , e'f'|L*iiic 
inijul 1 and ■ 12-^-ai.l, 3h impcn cpulpui cnr> 

rf i |. ■ III lb# PrlcnifY i Ebrtc-^IMI Tmiic. 
Lmrcr bucljca rtr.:nni I’l-rT #ljg.ml i , .r i j 

■ i4 > r-' »■ i^ll rcv'kb Itjvf >juiiiu Icida rjhlri 

in tt* «n « n^*i at r trh I'inii riTtirti 

imJ 11 c n-cr mi IcLI. 

window iri Inca ted mil above Eh is 
table. 1 h 1 table is Ini i If to pfci,"‘d.e 
ndeiLo'iie ic^; rooiu lur the technician 
production man, who nurmally 
occupy this positiar. C-sbitneLi ace 
provided for n;,; associated -Hes- 
fitcal equipnrsnt and drawers allow 
Space Dor necessary papers, etc: 

Atl -nclnsed tTOUgll, with a hiager] 
tpp, is provided along the full length 
oE Lin cabinet fur wiring "his trotigli 
>5 tT deep by 14'' wliie. arid ajlnaux 
Hdcguaw space f*r ail nterccKinssttag 
cables- 

A Standard 'nnsnlefre j,. mounted 

on che opcratu-LT lahle and beside ft fs 
mumiLctl a custom-Ijniir dlfiltltel Switch 
i|!g 111' t lies! g llctl with the iamr i'hy , "i- 
r;il rhaiacteristics SS iht CCMlwleCM to 
provide ait appropriate matrliiug piece 
of equitnnent 

RiruCssCd n thr wall twi. one side of 
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the iiUntrui tab-ir, and withal CCMtU- 
Iticnt icieji of the Oi^ra'in^ position, 
in .l cabinet containing nil ;.;ick^ 

1-nested here ape ill mitw$h«i4 
mjiipiitf nni'mstlcd through to cuiisnie 
incant inf and ocitgoin? trunk!- and all 
monito: cErcuila. StiTVJvduariOn oi 
jII booth equijmiEnl haa lawn carried 
r ic| i '-'I lar ns Hwwittcnt with efficient 
operation. Each studio lx>c!li i gup 
jdied with power through a s5-aisi]i 
arc circuit breaker from Luildirsg 
aiaip*, which affords protection in the 
event that ajiyoite shorts any millet an 
booifi or -iiiidie. Only eflalj.'n-.rnt used 
tor program purposes Li on the circuit 
breaker. An [nteninra* is installed in 
each booth. 

Two telephones, one connecting to 
the Inaln ‘.it itdiliiiurd '’id ihg oilier 
amiieetlnjf to remote pickup lines, to¬ 
gether witfi a intercom unit, aha pro¬ 
vided un the operating' table 

A nVOrtltCir i eg lotriLdpeaker" in - cu- 
lorn-built cabinet is mounted on ike 
vrall ftvrr the window, rifted toward 
:iit- operating position. 

Tl may thus lie seen Lhatfi.il bit nec¬ 
essary equipment is provided to per¬ 
mit a program til be if') to any Out¬ 
going chrmnel from any studio control 
room wish™! drpcndrnoe on nay other 
perscrtmet. 

The auditor iwn Studio cwttrtri room 
differs 11 sin the foregoing e^itlpiueiil 
layout, In thal adilrtihiml iariht r: arc 
provided lc aecomit»date ilia use of a 
larger number Of microphoaiep and 
control us the pn system used In con¬ 
nection with this studio All auxiliary 
foot-poaition mlxa :s supplied as a 
companion piece to the standard con- 
inlefte, ptrmiltLnp iIlb ysr of ac many 
as tan ntiet ophcmcj if dir necessity 
‘irises. The t u>.tom-lHL|lt channel 


switching unit n expanded to Lucor- 
rmrqite volume controls, jeleotors, and 
bWitcJita, as well as a standard volume 
indicator for the Studio fa System. 
The Volume indicator is calibrated for 
proper sound level-: for varying audi¬ 
ence roups, which greatly foeiliiatey 
the adjust men I uf 1 , 111 s|*■ i' rrrriforcinit; 
Inosh 

4 udlle Syitem 

priJTi.SKHi |=. iriadC w observe and 
control, if necessary, the funetl&ttiflB 
of The illiailnel i witching system by 
rariin of master monitoring and 
switching lersits located fn one of Use 
racks in ilte tgiiffniirii.t rdpm. Audihle 
and visual cheeking Lj possible at th'-s 

OUC yOsiLinp. 

The i-olinne iiidiratar circuits in the 
niiuitSr unit may lie transferred from 
tfie *: ■utpiiL pf the chnnuel a in pi L hen to 
their respective itrpuii by pcuh-huttfin 
hwitebes. This alionS-. a rap'd meant 


i 

Til. m i nliibJr ■ nrl nnibilin««> *ur-iptaker 

■nun In £ urJ F cl Ivn/, 



uf checking aiuiLu -iiuput aKairiscchati- 
□d amplifier output, and thus quickly 
detecting any trouhlr wliidL umy occur 
cn the difliuicS atnpLilim . 

SupiiUiment in^ d:c visual check, 4 
row of itii«rli>::lted push-button fitvltches 
mounted ou the *arue punch permits 
an audio check. 

FTe master cbsnncl svritctiiu^ unit 
is localsd im the rack to the right of 
1 he master inosiitoring unit This unit 
■diu'ivi 1 he operator, jL a glance, which 
atudios 4tu| rhanuels are in use by 
mt#ri! of appropriate signal li^hts- 
Ni;)rm: :j jly, with mo studio in me, all 
gtcm Li.jj.Ldi arv In, Indicating That ull 
diB.nnelB are avaiLilile for use. 

When a technician in a studio oper 
otes 4 pusEi-huttoo swttcfi or. his atudio 
chunneJ awitehinE cimtro! unit, the 
green liglu! opposite aLudio tofr.tr ami 
dMtUiel nunilmr 1 in the mnJ'trr fiJiaiHiift 
■m.'fj'eAi'ttrr uni'r got! out and 4 md light 
is iltuminaTed. At ll.c same time a 
red light nL the tnp ci die panrl uridf-r 
'be chanriel ucimficr is ilLiintiTinteiL. 

Fusb-button ev* itches aic provided 
in (he vtatjrr chanruL .rr-a.r. .'imp us\il , 
which allow 4 technician m tl'..: 
.■qlil'iimipirf rccM to take CCJltl ol 4if tile 
systFm and teleutc any studio from 
atiy channel and Alrr.wi‘-s 10 set up 4wy 
studio to any chanucL. This refine¬ 
ment Li provided tor emergency us- 
primarily, afforditig a mean: erf Ltena- 
ferring program from 011 c cLiamcd 
iimpLLncr to another eosiLy iu the event 
of urnible, writhnut dltturbing the tftch- 
Ulcl in huiMiling 4 program hi 4 i.LudiO. 

Out of the primary requiiemcitts of 
a modern liroadcHiting plart is an 
adequate bulrtiL'tOtLlig ayaAetn. jdeiuls 
must be jiTr-vided for making several 
jiTtigrari snurcES av.ul.'.iile Ln studio 
c-'intrciL rooms ami offices throughout 
'be hmldiv-f. 

Twu n:paf4Te TtlCHtLtqrhlf systems 
ace ptovLdtd. A high Level system 
jitovidcs an nit check to ten Tuorltor 
positions in the- bfiilding, utiEieihg a 
ni'S’JtibOr ampLifioi kiciitri: in. the i .-.i'V .C 
iwfwi room, while it low-level system 
provide: nineteen program sources tn 
nltie crlOnstOr pcaitlohi 'ucatud Ln Exec¬ 
utive ofikes where dial Bclectors were 

instilIf'd in tfie-« cTtire: the I.I 

Speakers hove Ixcri pfOv ide.1 willt Ln 
rllvidiml amglifiers and volume control. 

I'Jie lauietUen pi ograiu squrLi: ftsl 
to the monitor systems are Lhc ourputs 
of She 5 if sfudini, 'hr nlitputi nt sLa 
IransmLtLfng amplifiers (or chaunris), 
six radio rrceivrrs und Dig biHt.: nrt 
work. To ifloiuit the ntmdtci ciTCuitH 
From [irogran' droiiu, UoIatLun am 
plifieis Julvc becu inserted, which pre- 
vrnl arv inTemctlou which might ad 
viiTstJy o Gfect ihr jii ugiam dfCulL 

The NUC network line Serrls two 
sepatviLc btisei, one few making the: llcl- 
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wwk Il liable ul eRCl. iiudwi ri int.o. 
cCrnMilctt*, ami the Other lO provide 
cue circuits. Since there is ]0 db dif 
fcTen-c ,ii the i ccju i red signal Level tor 
these two- SKTvieeij it ss desirable t-> 
le«d cm separate circuits, tit the event 
of fai lute ora the legolsi NBC pro¬ 
gram ciicint to the studio control 
rooms, a technician may i^tch Hi' 
monitor Hus to the ncraio circuit, in ui 
emergency, providing prolsruoii ulltii 
trouble is cleared N HC nemo button 
and Hey nr-- rod for .jock idwiLifica- 
lion, and are I, mated in saine position* 
i:i esc It studio booth. 

JSe--: □ r a lAy 

bilKC recording plays a major parr 
in iha anrivities of a brondea.ii station, 
we Have provided in tins new .nsta-la- 
lion rceordiilg equipment oa-|Kible nt 
EKCEtlenf perfo'-irmnee, 

Two rfiLt'irding Tuach.ir.es-' are cen¬ 
trally keated in Llsn rijlfiplrtejir niom, 
wHrre i hey may be opeiatcd efficiently 
and wlicjie they may He viewed b> 
■visitors through a wujr ■ubserwtipn 
window. 

Oiir oS iHk right racks in the 
iKtW rwim ciMitalns the element! com¬ 
prising | ha rnrnplel-f tfColdiicg system 
This system prnykhu service as two 
separate recording diainS, recording 

two program? sinrijltsrifciusly, or IS a 
single chaifi Utilising imp recording 
machine at R time, Ol both in pai :il:hl 
if necessary. High thrgre: of iksii- 
Hifity ts Lhus obtained. 

J Hc recording System pfinslifs basi- 
rally of prngrnm limiting amplifier* 
feeding two amplifiert* which Ln turn 
fffd tile CUttiJte Heads* nn the rpervrd- 
rtig mairhm«. 

The recording-coniiol unit 1-ocaLed 
between the recorder: liiiusa l&' and 
IF* teuciiding disks an (He lower jkit- 
tion lii the top pm f monitor' 
speaker is tlMJitilteri drrrttly in tTOJlt of 
the engineer optratlng recorders 
Tln oe switches HPT provided, one raas 
ter vrluLii starts surtmn prujnp and 
rlose*. power to swatches for starting 
reCOi lien. Tlii % arrangctlient Ofbv iates 
the trouble of enginepr starting rc- 
rnrding witHehii air suction in opera 
Lien. Tettnii’jil blcvlta Rr c oontam&l 
in tlie bottom of Lhr unrt 

Fqvicmirnt fiaenti 

TJtC ^gaffUHfiii rcmitf is Z?’ Ily 28?. 
Viewing the room from the corridot 
clltougili the large observation wlfldow, 
n visitor would sec- on the right side 
of the rumen, nritrs( [tie wiiydow, [flu 
f'.ght tacks of Cii uijmieOL ilesrribod 
hereto fore. Pir-ertiy in front of Lhe 

i irilmiii on. ‘PuiiIjmi 6 '"n HC-^ tec^sd-c. 
*w. E. 3 >.5 jV '*Ecu£ip 
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window, find aboul one-dhird of she 
distance to the rcm <tf the r-ccrn, sre 
CteaLed Lhe rEC-d-rding ncachiires. i'o lhr 
J rft ill ttie fcvfcfroot is H SllLEill tCOm 
utilized fur stm-ing reettrdirg diso-E am> 
•Mhcj accessories. This room Also 
houses the strcuon ed,ui:pjti«it fur iln- 
r-reoTdng turn table. 

fn the rrar of the roorra the 10-Hw 
FM Iranirniltcr" i # on rim right, and 
dirrrtly n cross the room on tine left 
is the i V transmitter. 11 The tele¬ 
vision Tran sin irlec operating console is 
■■inertly heliiiMl the recoTding rna- 
chlnes. 

W- know that the satisfactory oper¬ 
ation C'l broadcasting ecpihunrnr ijk- 
jjenrfs On iireqjer rwintenaHCe, and 
Therefore it seem' apprenwiate t( > con¬ 
clude Ill's artidr wiiH i brief discus- 


kc-.s MAI 
a Fl c?JEu SS.V 
'RCW. 


r| v itif in 

UJ1C.1 TT-5. 

3 =B.CA. 


:ion i>f ‘iii: sac il it iua avaifahte for 
mai utenancs, 

Dirretly adjacent to Llie tqMpm&ni 
r.?ojjr a sjmp i4 J hy 1K P has been pro¬ 
vided to handle l>::U: nimur Arid major 
repairs o-f Llw platn. Ir- addition lu 
tools, tnobilc transmitters and nemo 
egblpnienu are itcjrcd here Above a 
work beiLili is n wall mduntirag jack 
ca biuct 11 with tse Hut?- to ci)t«^*mij 
roura (O (hat rest cireuiti may He Set 
up to heck ally ec|ujjirnent in the proc¬ 
ess of repnirs nmS aftord rapid rhit 
ninnitalicfi liHtivf^n all studios, 
vitfwi rpppi. - iiCip and urpcrviwjrt -Mrs! 
plant nuuisgcrs 1 nflfices. 

This system was wired up for two 
Lapsing channels ; position ! ties in ail 
points and position 2 is used for rr- 
cording Uctwccu .'Litdio and record¬ 
ing feeding tilLI nicLhod hav wrrkeil 
out He tier than .rmi ic i piatcd for cues. 
feeds, etc. 


F[tfur» 4 

HSirk -iy=‘Jr :l mu M ihun| MldB| ll'Sy.A ln.l i -1 r., r hir.Ttl J ;ni>. 
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Micro ti'n ve TV Networks 


l> Li.vjC iyi.tr ms have Kba been de 
iipr^d to Operatu at tHc IrtWCJ Cniir'D- 

wav« :i :l nd? between 1900 and jibout 

2100 nit. In one such setup 5 nperatkw 

cnrer the 1,990-2,1 (0 me band is pro- 
dieted wi?h a Iransniitter whirls reeds 
about SO watts to the aincuna. 


Concluding, Installment With Data on 1900-2100 Me 
Relay Equipment Microwave Tubes, Antenna Systems 
and Cains, Transmission Line Construction and 


For ternutc pirikpp use the tiEroetitli- 
ter iintenna ie i portable -V dwmetet 
in a Willi a Fall! ot 320, amt receiving 
antenna JS ASl ($' diameter dixli with u 
gain til 1,2(10, Ee-sm angle (to halt 
power points) are lur the 0' utrd 
T (or (lit 4' diah. 

Transmitter Dlilpul tube bi a QK 
174 r n t-K' cuciflatoff iMaguetreat, with 
pTOViaiori ior direct electronic fre- 
quenurj'-modulflliott, 

It b rated to deliver lZ!i waits max¬ 
imum culyirt and hag a tfrlif me fre¬ 
quency deviation capability wicii elec- 
lrank tuning. 

WleeA-we-v r Unit Tubes 

The lube-. In-ed zti rr.::v- rruernwave 
oommunication and Telay equipment, 
now eontmefcially available, are either 
■jf the reflux klystron cr digit reql 
types, The poweT, in she case of thu 
reflex klystron type is iraerionaJ watt, 
and with the disk-iei! tube the prwrr 
varies from 25 watts on the lowest 


Applications. 


by SAMUEL FREEDMAN 

Mew DeVClapminla tniinpnn 
■TuMflrn^y-D libit , tfKL 


iqkrawave frequeasriejs pa u fractional 
wart is (lit [rcqoency readies me 

Typical tnbe= ii=ed in existing sys 
tenia ar e 2K56 re fter (Hell System 
JftXMaDO me), 2K26 reflex (RCA 
TTR un.4 TRH 3A 6800-7650 me), 
SH'.17 rtftex lilysiran (Federal 900 
sue), 2C43- i5csk-se.jt < Federal 2000 
me), 2C59 disk-sent (Philco 140(1 
rat), ami $RL7 rrHex ltlyslrwi (G.E 
2000 me). 

4Jit*flrw GflJn4 

Tfve arsCemia gain in all instances 
depends cm fa; .&i^e oi the parabola 



lltil ail.In-■ 11 

Riylhflio rr r. rycn- 

rMf<[ In Vidro impil 

Aar ■ =d .Tir,i:j !ar= -. Ic- 
av|,iri Jpr I-lbll peak 
input 4 n ri I ; I: 

p*ik nuU. iL LC, ■ BJ0 
nhn, Imp, ir.r ppm- 
Eiuu irct: 1 11 epa lu G.S 
mu. Pfi hi d-xKJ, 
rkran (AQI. ™ +0113, 
amp hi *ALS <.J* 
TEUnrarJ A QK T?+ 
-a Pin] La Ihc Iran 
n: i - [, ]n iha tie-*,, 

■n,rlln*t Pi IkE 'i, 

Elinas nra cKra□ LAKH 

v..lr)(> .I An. oeh 

UnAI vitiEjp Urivcr 

*nri P ftJA Ml*n<t4 

lallmar 


! iiicpi, kTfMA 


cw dish refleelor wiiEl rei-jieet to the 
npUTathig wivelenph Typical urcain- 
r-lcs indajt tlhe m;tal lens aJlttniLas 
uf Bell System {‘KXK? me), aliuut 10,- 
000 times. 4' d:sh at ?'{.<itl nic, aboal 
5['jil liiret; fr r Jiili aL 7000 rtic, phoiEf 
IJ ,.50E> tljhfti - d , ‘ c.i ish at 900 me, about 
41)0 times. IQ' dish at 21XKI me. abmiL 
4000 tirres: and ]!>■ dish at 500(3 me, 
nlont lfi.000 tiniec 

Jlpirtiril rwp.p-nif.Ayeiii OJihra 

II V>Lli transraittiiig and reeeiving 
|x:iniv li^ve tbe SBmc reflector pro- 
vlsicna. Ibe overall gain tor the syi- 
km will he the above gaios, stjuared- 
For example, a gain gf lirues at 
efldi end is eqiilvaleiit m rarseng the 

power -Kid X 400 ar 100.000 times. 

Likewise:, s gnin uf S^.flOO (imee at 
eadi end is equivalent to raising the 
power 16,000 x 16,000 n r 256,000,000 
r iaius. TJiese gains make njr !i>r the 
low Iransmstter prrwers, che USC oE 
i:ry-=?a‘ deteetoi in jJis rmeiver. at- 
teeuuBiIrtdi due to atraospliiCTic nligoTp- 
Lton of niEcrnwaTe eneroi etc- 

S rci bsm iisiu ii LJn«j 

‘2‘hc transmissirta lines ijerweew the 
equipment and antennas are coaxial 
talj!e n portable application^ and for 
[requEJiiuici Iteluw ab*ut 3 j j 10 mC. 
Above that frequency, wiveguide di- 
rrUflSlotu become convenient ami they 
are invariably preferred k-T rtagotis oE 
efficiency. The development rtf ppiT- 
able waveguides correct for caeh sy ■- 
■cni is sLtll expensive since each fre¬ 
quency involves a different sire for 
maximum efficiency, it al;o Involves 
comptmente oF the most prrrise design 
if the efficiency is to he roalncained 

over the entire wide hand rtqiiir- :L for 
television. Bell Labs ate using wave- 
yxndc ramponeriLj, rJiecitc i widt sH'tpl 
OStjEUlOr-S for Q yolfg,ge. slinfling- 
Urnve rutin not exceeding about 1.0 L 2 
as rompareid to 1.05 for stiindand pre- 

L-iiiori plumbing 
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Radar sends out pulses 0 r electric waves which, 
reflected lr*m a target,. return to reveal I he 
targe t'a location 

Llkewlflc, Ihc apparatus pictured above sands 
electric waves over a ccrauLa; telephone cable 
Minute Irregularities reflect the Waves hack 
to their origin; the echo mates a truce Oh on 
r.^wjlloscope screen and so tells where Lo Look 
far the trouble, 

Telephone inoesmffee need smooth 'hLnh' 
ways" over which to travel across country: 
circuits able to transmit every talk In a: fre- 


queues', without distortion Television needs 
even smoother highway} and at many more 
[ req nannies. go Hell Laboratories devLaed 
this method ot spot-testing the cable over 
the entire frequency hand needed for tele¬ 
phone or Lelevldon. Tl is -so delicate that any 
priasltoift interference with trattinUiHinn Is de¬ 
tected at once. Its use makes sure that every 
Inch nf highway ii nlrnr 

This Is another ISflpfirLint ftaarhplr nf how 
Bell Telephone Laboratories constantly develop 
finer comsnunLcatUma Iuj- the nation. 


SEU TELEPHONE LABORATORIES 

Ci :1a>.rj •■nil .HKnimg ilms.ng su pnriBdini Ini unriinuud inuicvi!ni:-nls iw 'ixniimitu n Iclcj-cnn nttvin 


























Cavity Resonators A s 
Filters At VRF 


Cavity Resonator Filters Found ta Provide increased 
SdecMviiy and Solve Problems of Interaction and jam¬ 
ming, Particularly in Relay Transmission Work in VHF 
Mobile and Point-fo-Point Radiotelephone Communica¬ 
tion Systems. Filters Also Found to Permit Operation of 
Several Transmitters or Receivers on the Same Antenna. 


by H. W. JADERHOLM 

barulupmorit £:ifcinEcr 
Canadian Mmni cnmpn’y 

Due [-3 tuf mWSKJiOOM growth of 
wrvices using tfjlf equipment Jut tliC- 
bilc njnf pdnt-to-po ini cwfinranicatiou, 
interference between stations s in 
■creasing so rapidly is to cause alarm 
W many. 

The Enterfeieaices ate heard as un¬ 
desire;! whistles on4 unexpected sir- 
naU which destroy the d«ir«L mes¬ 
sage. Tfietc jTtinLijLb have bwn 
tahelird spurujus KSpOQKS, .vhicH ut 
REtlief v, 1 iOi their uefn rians -.mi i ne 
spurious radiations, hive until recent¬ 
ly been the tag-heir of radio iustnJ'.n- 
lion engineers. 

The interEeTiiig signal: from altar 
transraitten c-wi orighiite on eilber 
adjacent or remnte frequency clww 
nei? t-'M transmitters usually cupt.-iLn 
several stager of frequency UHjItipLicil- 
lioti which may emit inlerm-criiarc fre¬ 
quencies, Furthermore, sigrmlE in the 
Jpwer ykf region are spnr^dicatly 
Eavored bv enurmoud skip-distar-cc 
propagation which ua-jses interference 

Filar, t 

Haw t! i *lHirDI»*|nMl* I* .icitcd in bta 

Einrf Iff p cE-ipbtaJ Ljup. lLc Mlil I ■ >1 u +1 - 

ul a mliitlir S+M .nd 1 1 * delbid I ti Ikif 
i»!irgrliJ filri. In lilt, ar jIuJy pb.>wn Hrrh, ■ 
vihmlJjii »■** ram hjn bur* •.liruped II 

nnfl ini. 



widl loeaj COHlffiUUicaiinh isystem- 
frwi distant transmittera, T"hia effect 
is aggravated by the allocation of 
identical operating fterpieueiei Jn ilii- 
ferent JTgions. 

Vo combat these responses technic ?; 
i nnpro-venndeitb in Lransniiujeri and re¬ 
ceivers me imperative. A quick cure 
can sometimes be effected by a slight 
change to the osciltan: frequency and 
a correspond irg deluiur-g oS ihe i/ 
amplifier. If tta ir-ouble it of the apu- 
i iuui radiation type the miiilipEicatran 
fHCtOT of the transmitter may Le; 
changed to eliminate the objectionable 
emission These methods have li«n 
used successful]}-. 

However, tta Ic-ng term answer na 
the growing problem oE interference 
is the elimination of all spurious eadi- 
ii1i»%< -ic:n li :m Uai.-eilttu alt:' llv 
provision oS considerably gTeatev 
selectivity in (be receive*. 

Use ar Cavity brsona fart 

Cavity fEinjithioti with their high 
efficiency provide a i-nnvenleni meth¬ 

FUuct a 

Tit 0 *! ill* CPBfclV Iff 1 hmirlna cd c-iupUrJ. 

C*pif -P t iNitrisii nhiR Luuplr-J ^ iJ d n>- kr 
rcic-nol-jr, -liilt IlifW * {|t#^]| , Ri|^ tVi inavrtRK 
Il-ih al m ci"jLr mririui. 



od of obimning greater stlectiviiy 
Their dLiiatterisfic efficiency nrsuEta 
ms inly from Use fact that iliu uucil. 
lacing energy it confined to ihe inside 
of a mctaJ cuntniner, thereby ehminat- 
i: l; t aiiUtlo a losSCa The rerr.a mi n t; 
feddy current) losses iu ihe walls can 
be minimised it" the ratio of cavity 
vuiume In cnriET pjrtine is nsade ns 
large as possible. For high Q the 
cavity diamotei should be large, 

The cavil its einEriuysd At j. b.F are 
usually of the hybrid variety, where 
the cFivity is s section of Coaxial tm ns- 
missbOn line, shorted ii one rnr| "llir 
length ut tile inner conductor deter 
mines the operating fretjtrcney. taing 
nearly s, % wavelength, Tt i, also 
itscEssitiy tu allow for an end oOrroC 
lion due to tite diaractei of innei con¬ 
ductor. 

C*^Nea to- Cavity FJl'^r 

An electromagnetic nelcf. 3S shown 
:n Fijfiprf 1, :s esdttd in the cavity 
kiy a coupling loop. Tils lltigitarif 
Lilies cirdfi the cfiural conductor auri 
are ccnccntrated at riie short circuited 
hpttnm, Thr tliecinc lines »tart ■■n 
the inner conductor '-nd lermioice nn 
inside outer condisctnr- They buvt 
the greatest toncenEration nl the oper. 
end of the cavity. 

Wtan tlse cavity is used as a I'cltCT, 
ritergy u Usually I'etl into it through 
a coupling loop and extracted tram it 
tlirougb another loop, dtancuicalt; 
oppOEttr As in c-LuylinjE lystcUts ili- 
ing toils, tbe cavity is loaded by the 
loops coupling it !<> external circuits. 
As Ihe cmipling is Jticccased ili.c ioari.- 
ed Q ni due cavity is tefuced With 
Lsgblcr coupling it is time pfaiible to 
pats mure energy through the cavity 
Figure 2 shows the y oE hie cavity a? 
a function oE coupling 

Afptfwuifaw ft Cd.VJ.. hi 1 He Field 

Fninc twri yeaia igc-. a poisit-tu- 
JiOitil i adiotclcpJlfflie system, 1 will 
which we were cCnrCCriSed, Vias SUffeT- 


Fllni 1 

“vlbK snii.lhi™. 
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A vim- iil ihi zaviey cauplri tw * Kcti^cf 
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\ pjir nl kranuiULir-ftaiifiRii, 'hjtf\i*Llli4 I'rtliT'J talk H> IN MD1I 
a if L c ii ii a aL 1»X! friqijafi< |»* wilfnr. a uif ir.c|n-zy-cln *i eijox -afchar. 
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ulg from Severe i liter ferctiC't 1 . 10 th 
Frnni i 1 strriia! r 111 fi:o- = an;] from suu- 
rimis 1 l-Hiis ili :ssi Du and L'CCepti-M.. 

This L'canniunkatLons and telephone 
circuiT had been m'sm ilrd fo ijurrai.— 
Ill Inns of a land 1 line, which wal Cut 
ni the nimiiiliun due 10 E:ic bUtpOSSiblr 
(firhni The mail tfanwiirei™i path 
extends in tr LW rtijEE of water with 
a repeater station located on an island 
joining I v- 0 jinks ol M mile* each. 
‘]"hr repeater station was designed ]Oi 
azituniai Ic ea 1 t kr control and to be 
capable ui 24 hours iinaUrnded wrv- 
kc, ail stations io operate Eulh 
rfjip/r.r. 

AfLET (IIIid SySttrr had liOtli ip Of- 
elalion for e^-tiic time it wa& knuwl 
1 i i l I lung distance interference, dot to 
press ■.■irl code stations, produced ob- 
jt-rtinnahle audible signals in lire ra 
liiitrkpiione circuits Ovc the I6fl 
mile pail-, in the iwne 'o.sterly fur 
lion, interference wa? more pro> 
IHHI nrctl. 

Li was also observed that these uti- 
CC&ircd signals r Lite red ijy way ni litt 
OPtenita- Consequently addi trOIHi.1 
Selectivity was essential t.i preveru de 
sensitizing of foe receiver cauSfci by 
the dose fjmxmiily of list transmitter 
auil rcceivcT antennas 

Various types of wave Lr’aps flit-' 1 
tUI1jiie.sa.ion device! wCIC tried at 
firjiE, Lot it was soon found rhai 
lumped constant lype ret works did unt 
provide sufficient ieleCLi.rl.Ly 

The nerd teiag acute, Lhr. cry for 
o-Kjre sekuiiviT;,' was heard in Montreal 
Several cavity resjnatuii, wkte de¬ 
signed and Senl ID Ihc CASi COBEt- 

Two eavitiei wire installed at ie- 
peatLi p*itii B {Figure -3} in each o' 
the receiver antenna circuit*, where- 


i S• ii-.iii it. sliti* dtoiib aher ih» rn 

.-i : i: r ■ ilihir i slrrsT it- Atlantic; ll* lit *Yy Ihi 

Cilft I I lift M ITCBei Company 


severe destrucl km >:0 signal s li Dm both 
sines had been obseivcd. With the 
cavities the duplexing prohlenu wet!' 
solved and fie-trsrsmksinnji were tlo 
fuHReT pnhjert tu lLe kitdCk-Lknwili ef- 
facts due (o tltc adjacciLt nr a ram ir ter 

Figure A iliostTiitcs llie use uf a 
.'ivitv io* prntrrt a rprelver, insertsd 
in lire I me batwecrt iIse antenna and 
tlic recttvci antetina terminal. In tbi = 

rilFe, the easily is e-|iiivalETit ID a 
series acceptor citcii: wfiiclt will paSs 
Ibt deaired algnal with only a slielil 
loss in signal EirengiU, but at the same 
t r'OC sharply strenissTer all onvrjntEn 
signals 

CnVrfy FIWeCFn^ 

The filtering properties it the ral¬ 
ly sre purchased ql Ifi. cu..l ni a sirial 
tTansn-ission loss Tf the .rKerfeeencc 
JS near the r-jiera.ting tieifuency, the 
cavity Q rnnsl l>e high a: ! rt>i l-seljii frill- 
ly silt cavity losses will be liLgher. 

If the fraivL-Lncy separation oF Hie 
transmitter -nH Teeeivcr is several p> ’- 
cen!. ut the D[>ETaiiij|f frAtfuencie*, :i 
lower Q CD V j ty can be id Sid witlt SJimtl 
rr losse.s in the pass-channel 

Figure 5 shows I wo limtarr ilier re 
ceivers- operatirg press-to-talk, on die 
lame nnteima ;lI twu iTeiptencies with 


in, a lew nwjtitcyctes oE reach ntLiET, 
■with nvitiiM designEd for iJli 133-L&2 
nK caugi. Wfiers a cavity is used to 
prevent spurt™* radiation irom a 
trar i m itter only, the msertiedt InSs 
may tie reduced :i the cavity is ]i>acid 
in LfiO mural CtrsSUt bclorp. litc final 

p&wer aniplifiet. 

figure h is a close-up of a ffl-mc 
cavity resunaLOr. The ]dats, shown aL 
the lowei leEt, haa been ruinoved iron 
the window ]n shnw tlic ir.rirr conduc¬ 
tor The coupling loop and cciajciat 
cOccmLIOr iiKcrl to escite Lhe ravity arc 
Bttadicil to 1 1 1 .r- plate. AitoihEi pare 
is located duuuefrically opposite. The 
length nf I lie anner conductor is -ad¬ 
justed by lhe crank shown a! the l?tt 
pretviding the- tuiiiiig adjustment with 
a mn-rh reeded vernier effect. 

A tl vita fa gvi 1 1 CavFfJgi ■ 

FrtHEi the Inrejfci'ng ir may be semi 
that cavity rest iodor* which arc a 
«tl*Jf itl the whj range, are very liel| 5 - 
ful at r-'Jij a 1 e-c- In addition tn their 
uses tn proLtai receivers from adjiLciit 
or rrniotc thansmisaions and tn pre- 
rsnt spLinnus rndiatintis from being 
emitted by transmitter*, tti-ey raav also 
"= used Io operate several trammiiter* 
■It receivers on tbc sair.c arteblria. 
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VETERAN WIRELESS OPERATORS ASSOCIATION HEWS 


jSificno-Ji 

ClLLiriMGJ! I r R&i MtDF: ■ mutt rep I L-UlI 
Tit tile K-jtnl Fall Meetnur Mini hf 
began Lis key clicking days way back 
in 1 9 EI with !lw Navy and ajiml 
t-n^UlluEn tcma«qtivc years with til* 
boys of due, In 1940 hfl rejoined 
thi- ranks and remained ^ irlt th-e U. 5 
boy* until 3945. when he Tetirrd ai 
chieF rad^o electrician At present he 
us wish the A.T-4T in the program 
traoHniiaaiou and t-etevtiLim depart- 
m>enr, Veteran A Harhalate told 
LhOiC ,11 tbc inMtint; that hv 5turfed 
with United Wircita, at Seagate 
i WSK) m 191Z and remained al tbnl 
„*fit until 1917- Jhcn he went on m 
the U- K Mavy and wru Located it 
New London, Then East Moriches end 
hnallv y~niilrjTripteih ~Jr opened the 

Mnekay station at Southampton, Long 
Island, after his *tay with the Navy 
and Lie Lj 3; joined RCA CoHUIltinjea- 
tions. At present he's- at the KCAC 
offices at 66 Broad Street, Mew York 
Cmj- • - • Pewr Fodetl ay* Sir would 
like to hear item Hat Styles and Bill 
Payne cd Los Angeles, sireie he h- 
planning a ii ii out there and would 
likB a hit of travel guidance. . 
Quite an interesting hit h>[ back 
ground JnfuLinatjuh was supplied by 
E. N Fickentl at the Fall Meeting 
I-NP told i!.- that hi: stalled iiia wite- 
i*.-i dayi with Doc DeForcst in 1904, 
aud remained with him until '07: Hilt. 


lte went over to the United Wireless 
rete^japh Company anrl pounded 
krnss for l hat outfit tor five years A 
’even-year stay with American Mar- 
con: luili'ived and in J9L9 hr joihesi ike 
r.itlkj 0-f RCA, wllerc he has hem: ever 
drier We learned tha: TiNP operated 
a two- vi ay system ah 0 ant ihc wurid's 
first radio-equipped plant on August 
t, 1910 over Long [Aland, rnnnnuili 
taring witSi a vocable ground station, 
rorn n[4timer A T, Hellbe in we 
have learned IIlbi InJa *pera1ing days 
began tn 19LI with Ihe United Wire 
less Telegraph l_>xm flirty, which a year 
' ;lI “r was absorbed ■ hy llle Mtil COI n 

WLreleaa TeicgffipJi Company of 
America. In IS 14 he joined the Pan 
arna Railroad Steamship Litre. \t iltc 
uullrffiah u£ World War I be became 
an operator for the American Ha¬ 
waiian Steamship Company and tc- 
mained with tk-m for four yeats. 
After the ARSC line* kecanw a part 
of the United American Line*, be 
joined: riieisi once .again end in 1921 
was appointed bsxsst&KL rad.u super¬ 
visor, a punt lie Imhf until l$£.S. After 
,'abblLiyg around wrtv electrical work 
For sevrraL years he once ng-niit 
joined tlie AHSC lines juwi cs now 
Atlantic- jJidm Supervisor with Ihe 
rompary . . . Ye secretary JJtll Siutuil 
reported That during tlie past few 
months Lie ha* completed a inndrrnha- 
linn prugrarn involring the United 


Fnnt Coinp*ny"& emirr Fleet r^dio 
njuipmetiL 34 rw TcCeivii'ip. aud lra:LS- 
mitling equipment were Installed Fii3[ 
also said that the United Fruit r»dar 
installation program r, well under 
way now . We have just lecirreil 
that t'Ajir.vin Fred Yijller, who is tin 
Llie VWOA Uxvi'iI *[ director?, is in 
the hfaval llospital, St. Atlisns, Lung 
3 sland, and foi tunateJy is an the wa v 
to rcrovery. Assi.xta.TiL secretary 

Henry T'. Hayden, _Jt., fllici is liOSprtal- 
tsed and is in the Veierjui* Hospital, in 
the Bronx, U Y. City. We're Itapjty to 
rejMJi L duel HTH is ilso tOCOvCl itlg 

New SB If ^Iitrlo Qme*r Low 

\V ITfr ti i y. I'AssJuai ot Fubfic L-nw Sib 
by the SFth Clung ress and ap|n oved 

May 12. 1948. ,dl aea-goLng uiperMori 
become i'JMy l?u(fw Oyi-vrr, “he kiw, 
which becomes effective April ], !9+9, 
that no radio UjiemtOrs will i>e 
iguihl arl Jihip'e AiLiclea evei'i tilCriijj'h 
lie possesses an FCC lieenirc unless he 
has also net al! requirements nl ike 
U S. Coail Giiard. The Ci»dt f'rUA*i| 
wall CKumirie Sfiarki under HfW tejU- 
IfiJions haw being prepared to hr 
known Snkparl 111.IF rntitleiL L : - 
rrluucp iif FlnfrC- Oflittfi ulidvr 'Rules 
and Re^nl :iion- For Lkenaing aid 
Certificating of Merchant Marine frv- 
sound ” 


A: mint VWOA HdL Hirilhi bid lh Vnrp Citr: W. E Sim**- Firi (- TnUMJi, R- It. f**S*yi *[■ J 

arhlcita. V. VJINnWr, SMI 1irhr.:id*r. J J. MliiBri*. OlDMlfl Prp4 MuILmj LcCai*, k. U Flndbr, UW i t 
C. Brnvn. R. J. l^rm. E. M. Pi-ks • il’. VT, rl |V,j r r Mo Rickcrnlb. C. E C»*ni H. T. Jf., A. 

nidiubm, H™ K, Mb, P- Miptarmrii- A. C. TjmBurlno, Ph# H. Club, UumIJ feaNicnl, CbrE.. Coatr, 

»: INI Rric L. n. ihic DSf JaI*PN U S-jr :,. 


I- T- Mjjunrf. A.. !F. 
ki^h; ft- K~ Dnii, C. N. SlaLkfeiP. 

CVii'bliliCA St'ld. k n na * I h 

E-iwiril TirilLniiLiiiE. P ‘fl'J+W" 
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This NEW itfte TYPE BT RESISTOR will 


change your standards of performance 





for fixed composition resistors 






* 


HOW an ADVANCED fixed 
composition resistor that offers 
new opportunities to radio, 
television, electronic and 
electrical engineers* 


This new IRC Type BT fcsi&tor wests JAN^R-ll speclit ca t io na. 
At. l-<; 1 and 2 watts, Uie n#i4> IRC Type RT b an odea need 

resLHtor in every reaped,. 

Rtandarda for reE-iator performance set by tbia neu- IRC Type RT 
une se- advanced, you tioed complete information to fully evaluate 
stfi significance. Technical Date FSuJLeiin B-l gjvftg the !u(! gtory. 
The handy coupon below will bring the performance facia right to 
your desk or drawing board . r - mail it today. 


porac fmiituri * prartitefll * 

iiiUlfcilW CQirrpilPlllOii * 

foe -orfng* wife W+W.ntfi ■ 
* rrjil, iitr ' Miiif.-Myflir 
* vof'Mru chwidm-B > 
11/ uip.f Ji. H n vB&u-gb it:- : :k'i.r 


IMTIBWACIONaL BIStSTAhCC COMPANY, J0 M. SHEET ETiUu u*I uliih a. Pm. 

Iff M»ni4im,>«l Hrtiti* r -a. Lr4 T*rnn*», Licnniw 


ia(S>-3 jWB 

'nlurnuhTmi! IMOirtAU Cu. ._ ' 

M H W„ PWln. t, Pr, ^ 

L want to kin™ mare about IFiC'a «Ji.oa«if 
Iff' KuHiclor: 

j_j 5"nd «nn T,-rhn ml Dclir B^lVks VI 

n Hijv* four rtPraiAMpIvv* mil— Bn DfeignTDi’ 
Njm* 

V'.J I,__ 

Cw^tnj__ _ 

.■Udinhui_ 


.'Nonas Better fesi HestiiCs - 


r-A a f o,.... Technically - 


.'ijrvvi a Bfca/.j Tvughvxt Specs ■ 


meant Bette? Tvjj i.-j.w.jiy 


















Designed for 
Transmission and 

Applications. 


Mintatwe HI - ' reed mc Mean Bind tier 
HI at* Ini VC iMtUlltfi qtlitC hi 

broadcast and Other rc'ni.'te type field 
work 

A unique apjiikiitUjm tii dii i e mm 
of equipnicnt was demonstrated rc- 
eenllv bjf Chill le % Lundgrru, 1 who lli 1 - 
velnpeii a 1-witt 27.2S5-ine unidiror 

tionR I rf setup. 

n« *■ iiflii| -111rnt, which operate! :i- 
ilti the station cnli ol WEGXVD, W 
a 1L4 rrjstnl LwdUatar. tL'i te-.pkr, 
lL-i final amplifier, and u 1L4 imOiIli- 
lutne. The -.mil i* powered from two 
67.5-yc.IE H tiaLLmes connected in se- 
ri« and a 1.5 volt H katicey. 

A telescopic mtctllia cL(B«S fliu.1i 
with Oie cm=. Nn itning i? r^fieiisrwt 
iL OuSv being- necessary TO nL«pt tin: 
nit? 'iwiLcti for pmMo-tsLk opera- 
ie»l. In tuilliisnriiun with the receive!, 
ilm rliner nf the iigtiril was ahouL 1-i 
mite radius. 

The tun quotes a nF the sytivu lies 
■tl ill? receiver, wbkh Ls housed in a 

either-COVCffd al uttiimm ea W about 

(h c sitfe of a tnba-cco can HFld ia fctE- 

n,4, , <w d III..- III ft« ilitrr.nLr 


ten-til to ii lenlliCT bell; the antenna =* 
iuiiil within riiLi belt. "ffi? Tecd-ver 

is worn cn 1 1 iu unr.Ll uf the lack and 

llillh render- fhr wearer cnmjiJete free- 
I■ i e 11 ol tnovenaist. Attached is a Iscnr- 
iug aid phone which directs the wund 
In the wearer"? car. l‘"nT?e prrraiilJlity 
type lulxft are iiLi ployed, and the unit 

ii if 1 1 ecu taiiifii And powered from a 

E-mail .ED-yoU B buEfery r.nd * small A 
till. 


Single Sideband ord Ii'+rntfei' 

T nt lrtT£>EET Id single stdie-hand 
M finjsrn j:-; Ii m leas accented the pnss:- 

'Ijetre.fl.’il ni Jalnnc,, MaridUrfm lef Ct?p- 

'Run?-: IMtabw rirfmi inn?™, will 3 

uki?rdi p la s i-.l^ii I pm i an ijiine nr hi *■«* 

J 11:i■ ■ rl -i: :i-~ vli^ljI cJ riaLa ■ 11 |i|■ Iii n j.y ILilcl- 
1 ICC Ml fe-SURll, III? 

Cflirle# G- i i|(|Jfr*Hi w||% hip im-ininurp rnai ■ 
mici«r j:iJ rtraiTE^ 


blljdcE of tiie retreat; application in 
tills service. 

fo instance. the 'l-h$A' nuy be op¬ 
erated at a class B linear amplifier nt 
ji«c operation aro peak power input 7 
of over Jft) waits may Ik obt-a i r-rd 
Tlik is made possible- hy the niter 
mil tent nature ot the voict. If aeea.-t_v 
audio sine wave modulation is used, 
the sir.iiLr sideband will Iwr continuous 
and Olc stage will operate as a fit 
ctHSi-i? an.ipfifier, With vyite mnhi 
lailon the U^ciage pOwcl will fUU nti 
tlie order of 1/5th erf Ihis continumu 
power, 

flue |. ib? widely vary in £ nature 
oE thu load impostedi oil the power sup¬ 
plies by niL' operation, ii Is e-ssemtial 
that particular utteuticai bo given to 
pblainijij; gond re-yi u.il ka C'l these sup¬ 
plies. The bias supply, rajireiLalLy, 
shuif-il iLive excelleuL rtgulatioat, .iJlJ 
Ois addlLleai of a licsvy Weeakr tr 
keep the sujiply well Imrled will bt 
found helpful. 

Under conditions hjL zero spcecfi 
sipkal, t(ie operatutg biar should be 
adjusted SO US to g?ce a |datc diaiipa- 
lioi'i of Ot? waits at Llie deSil'Cd plate 
nurf Kcreeu voitagc-E Due i-o th? in 
tenll iiteut ealurc of coicr Ihr average 
plate dissipation will rise only slightly 
under full speech modulation to ap 


ClMPID al iha n:<Ev'm| ■ *i>J Iri ■-*I# > ! r* :1 M. »ira|rp 
■ if |||£- flrfcJjEnrt ':»^ip|lini pqnipniuiE. 
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proninmtety 6S wails. At ihe .samp 
Time, however, thr peak speech power 
Oulpui of Ovtr .WQ watts svii| fie oh- 
mused. 

JliC 7un^ng Prattdut-* 

Tuning tilt tJ-iir trail emitter is fin I 
at mm (dashed with Urn aid -if an «i/ 
OStkltator and a 'stnpn. The audio os- 
ctllaLor should fir- i. jjablt of delivering 

a Eii't Have output of a frequency oe" 
around SCO to I.JtHJO eye lr.=. =(► cnal 
Use frequency wil l I -- somev.-!k‘i e near 
the 111 iddLe ot Lh« pass, band of (lie 
audio system tiuoe aurces-lul opera - 
5 Inn ill I he cla&E-f? Slips topends tin 
Kocuf linearity and tfic capability of 
delivering Full power aL hiffheft nudio 
Is'sefs, Lilt- brial timing should hr made 
under conditions simulating p-eak 
Ii e-duklkii conditions Ef a continu 
ill sin* wave 1TWI flic audio uscitk 
lur LI used for t! 1:1 i:i;; JiqrrpMes., tile 
averain' power at Jail mmtulafinri 
wcnlij lie about tier 'ijitos Lliut of 
speech under similar conditions cn 
single Sideband Operation and [lie 
final iu:ij;Lii-.T would he subjected to .i 
heavy overload. Dne mf(]|<xl of low 
eri-lg 1 tin; duty cycle of 3 lie audio OS- 
ciflaEor to elciser approximate Speech 
conditions would be io modutalc the 
oscillator torth c low frequency 

An alternate method woliIi! lie to use 
U«! CIU 1 trrjuous audio sine WRVC, maV 
ijijf all adjustments at half voltage* 
and half gut-rein » oti die scum nm! 
plate, thus reducing thf power to (me 


quarter, Tito atouat-by pflate iJissipu 
tmn under these contfition* should be 
set at about ]fl waits. Follovriinr 
l:Kse adjustments, in Inn r adjqsijneuts 
at mil voltages- and SD waits ot stand 
a> plaie dissipation could then be 
rhadf, buL only jillnwing llir mil powi'T 
So remain -.-ii fur ten or fi fi eni-sewUd 
intervals. 

Tito til Si Stop "s In mu-ely ci Ii.iptr 
I he 'SCOJK to Ills Cii.npi.it if riff gaciter 
ltilI Tfie hiuil aniptihci with i'r lila- 
ment and bin s v< ■! i iipes in 11 icd i m 
should also k coupled lo the exciter 
at this time With ilie audio oncilla- 
tcM luUlung, Lfle exciter peril v, ill hsv,, 
to he ndjUStod SO l!', ,e 11 l it ' I er# riem 

hie sideband signals. Using It thieoi 

sweep on 11 ir 'scope the i‘ni'hle— idc-- 
Isspd patten will rippc-di' mm t'uc screen 
the same ss that is5>eiasLie>.| from .i 

100 % i-iite-wove iiiufliiLitin| AM -ig- 

nal Tlie audio jjiiin content sEkkilIiI 
then be varied so thai the exciier r;n 

be checked IdC lincanSy W'lleli |!to 

peaks &f the envelope 'tall tii fluttei 
out, Lhu lippct limit of Lib. cxi.-ilcT mif 
put will have lhetii f.iched - = :■ th- 
mavinnsm E-.ain setting shouSil | :■ not¬ 
ed The LSOUpl iJrjf ti l I I n * layn shrail 
he eauei'l luring ills pTruj-.'s- a hit i 
point of optimum OtHipliHg' iSeCrl’IT-iitod 
Ivy walehiPE tSna 'scope |Kat it:u m d tin 
grid meter in the fiunl sLagi 
Tlieii the e milter can 1*e adjusted fo- 
- ingle sidelam I operatidit acid il it U 
working properly. Ik- [Mite™ nm tlir 
MupM m * > 11 rrsrniljlr in i iinmiTi luhilt'i I 


AM carrier. ; lie phasing conirbb 
shouJil be ad'listed so as to- rr-aise tlie 
envelope as siiwoth on the tup and 
hnttnii' as poasifok. IF the above non- 
ditinns Jirt sa1i = |ied t llie ex-Litor uiril 
can be itflSminied Eci he operating E.=nis- 
fpetnnly. 

Tlie 'scope link can then te loosely 
eoupled in th- output of rrie final sm- 
pHifiei' ii ltd the UKeiter mui adjusted to 
sive dnuhlc EidfhiUld kutiiui 

4'SSJ Pm d rd Jig d.ppJiEO'PflMS 

I'll e -F-65A may tig iy|wrRtcd as ,-. 

■ lass I l'"Jd or Lcicgmjih mnplilit-r 
withunt iinitr-alijiatiori Up EO 111) me. 

I reiixMUlLile pi rrauEiniifi arc taken tu 
[KrcVesit coupling between inp-uI ;iin| 

Iulti:III c 11 -cuits external Ln Ike tube. 
! ii single-ended circuits, plate, grid, 
n I ah He of and sc teen liyimss capacitors 
lima lie returned HlfOUKih tile sliorlcsr 
Lius:-dil. ii'nf - to trie common idcivov 
poillE In piish-pitll ipplicaucuis I tig 
nlglltcllt and icieen term mils uf «il-!i 
tulie slinilld IK by|jassed tu a roiim^Cl 
chassis pnint by tlw sJl&rtest jmssiljo 
lends mill short Iiesvy leads used io 
lntei\i:|iui\I 11 ii- vceiis am| fihuiignt.-. 
hi i hr lure rukf- i -i i s rini'i fie i-ikcn 
III prevent irak^gr of rf energy tu 
Jcsds enlcru ig I lie aiiipllhet, <(;■ inm 
m?'e griiJ-pfate eoupliihg licLween these 
o-ads external to the amplifier. 

Where JzrrWillg is Hdoquaic, 1 hi: 
'ccrlhack: M fi (■■ lueiici es above 111"! n:< 

I Cc’ll l-'ll HClV Oil f/’ltii' -1(5-1 



Hfcmr* 1 

J fpical ■ ii^-l'rvri-ir..- r.iijLi ij ■» i iMpilho 1 i rruii « m| ( Aiblulalui nni 
rinvfip |fii3|.r4i m ffuli nl"La InpilF- q# ibu cucun j ,,,.1 f , 
n|JrnanF ih# IHHli c(r#i>ll M-lr«iriiN -is-r lh» Erci|URri 

irtprr !be 11 cqcifeli U >ml IttnilUi ptwiv ml- 

.375- - rhf .flvJ-P-td cjpac.lur in ahv KKppI tleWigt In ■ 5,4011-* 

'»!" * 'Ipf. ^rhirB ihi- .Wfi>mid e+J^iLlnn in alia blnnipnc cimiitj ul 
il.i HJfe rtJ in ihn BPCJ pli¥*-l **t &5U-L ix.in IT p t -- TVr 
.llUb-n-.Iri rj|ia, i|,]p p ,j*e -ni.j rv|#i '!%« Ilj-mld 


n a! cceit :nii? |W. ifld Ihc 30 -mii cmfi^ur Ii ■ dOfl.T 

■h. i,, Thi Jii.F-.'ii- hm fra hi:- fa r ■■( Mil > i 111 JI ‘ i ! - i„ 

F -'i JPEi? - B WMnl ™ ■>#!!>. Tic ".ill Alii. E^M HH rails :r ra 
fi <*< » 5: -mr sapnoin Thf 25.WD-jhm r«La,. ir . . Lin 

TarijncAd ^Jipui » f full ia n 2-»ari uma III- f^FCi ch-^aa an 
roVr. L35^mi IrjT*" ud J|l4> i- a 1-nAt S-W raw ni.n Elia 
dnis-^a rran.-^.f W ia a 5 -ahi 1 i T pr T^r madubUnr- r. M . 
A'l-mcT b ■ Jw-*u; Ililrt I diner nrlin r-rlrT>a*> q.j T ccir<du"i 

■ T-'-tax. nAirh 2. + . Si Prinry inp^Alida. 24L-MU nkxaw: ^. Ar.ri»pv 
‘HNeAdlnrt-. #Jii nhnut 



r-^iirp I. 

Kr-Iirrry i - n mjl nriinJlTiflifiA rmuir Iiac a 
I . , w ( ..,|P iptU-ai jGw r^iUot ;-L‘ mrtPi 


HTP- jiyi- m* uilba 

^n.&in 

ji rurun. I 

l^mil 
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Conimvrciat Single Shtebnnti 
Jiatiiotetephone Systems 


Tjie Kttx imEtesL fLul! lilts 
ihown IwEli Lii pnifesi tonal 

-,ihI anisi | uuv oii-eJcs in the 
Imji.I pielhod of radio trimsmiaaion lias 
kernel! Fitter I ion on the early develop 
liinilH ill ih IS fid-1 tocJodillg tlae rhtnrc 
of main* fur ueiMfiiting uni) receiving 
Ihr MKiiali, Thr prrsein in Letts t nn 

iloilhiL S-ICUIS fTcifli i l:o mpifnchd '-TVL-ce 

which these jyitunib jfiive during Lhe. 
urh-i nob ituan the of the 

numcrouh Hl£rt who V'CiUi.lK iLOCjUn illtei I 
wiih I hem, coupled wills a letter up 
preriin-ioh. »inpe i In* l«47 International 
Radio Conference in A.tJin*1 ir I iLy. fit 
tlot t ii-isi;!l:i!jties oF single Sideband in 
me rrnsiii-d die ynnutia) number u: 

P lummeLs which c*ll he CTHUrfdfld inl'i 
11II '|n.-fti'Uin 

h'fw □-cvcIcpx’lfrt'Fi 

Cflieude ficifc inifietiia to I lie wide¬ 
spread use of s-ing , le‘Siit<liacici systems 


Fjg«n 7 

Orriit mdellM by HKfrt 

i«iHi i Trim mrmi |f jHIHsjN 

fmrnwr by Citfifti am" pH^rAP-i 1 - 1 . 4 f I 


by F. A. POLKINGHORN 

cifin iiTKHr, TrjnSMiii io-A 'Develapinrnt Dupe. 
Bell Telnphnif Lnbnxnlnritb, 1 IK, 

cati tcjp&oimWy lie eiipcctcd 10 rrwjlt 
from ihe development oi Stwih complete 
low-power, lingrle-sidaham! :<<rJiotele- 
JtSlCH-C system:, £<t lilt l-E lynteul. 
The:-, apparatus visa i-peeL»% designed 
by Ed I Telephone ^ilxeratof its for 
poi oL-ta-poi rrt mediian-dlacanoe pppli 
cations. 

■Cotien'i- PJeneerlng W ttik 

Tlit ainpIc-skldHinr] method pi 
traili-IYI issioa wn:> tiOfii in the mind of 
j05m R- CaiaOo by pare anidyl-k US H 
result of Ids nmtlimnatical in vest ig.. 
LL0I1K ut [hr- operation id ranium tubes.' 
Mows! snm.ilLj ilLi.'uSlv I "I t>. Afnolfl 

discovered the possibility in connection 
with leSLS ftf tlM ^ rimy ton trilllSmllteT 
in 19-tS. Fpt n considerable pertO'l 
thereatter Hie physical renlity ot side- 


land- was vigorously t-rened by SOftlC 

engineers. 

£j|porJnrnnti nf Tfrfrfy Te-ori ji-jfl 

The single-sideband mnc-li/xi of 
itans-missiora him been standard in lJ-rll 
System inf: re r telephone equipment 
tor nesrly three deendcs. 1 Tiie first 
pub) is tied mention ot LLiC 1 oS*: Of" sioglr 
side hand tor r ad ifitete phony, however, 
seems to have hrtm made liy E-spen- 
achied in IP^-' p^buot L922 an ck- 
pcriinm tii! liiL^le-ildeLand radio sys 
Eem set up W ill", i transmltteT Opef- 
iLtint; at a boa L 60 ler IneaLKH sc Rocky 
Point, Lnfl£ islanrl. 1 and pLihticly den- 
■cmsTrntecI ini Jan, 5. l l J—3- ThLi sys- 

tmt was pot into eoitinsercial aervicr 
between h’ew Vock eiad London in 
1-927 ami is still in operation, being 
a3 fas as is knmvii, Lilt Prat singiK 
iidclsarid Tarim ayatem to lie irsed rom 
iLieTciBliy- The large =i?:e of the an- 
Imm ilruoUji-e required for efficient 
t-aid.ia1.iwi ,it wich a low frequency 
made if diffitfth to ohtiim a broad 





■. -nil . ta"- r-« +— r 


I'tigurir L 

I'onlon ul nnt at Join R iritiml pwl-ami 

nppliicriion «l ■b' 1 - #Aftl,iinacinn *ii kiJinc-cJ raOdlillglon «r )“P- 
!■■ rriiiig Thin tirriBr, land uul^r ttUif f' - ” JTfippin| off «■ ■id^bmiil- 
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Single Sideband Systems, Which Have Had an Unusually 
Interesting Developmental History Since 1915, When the 
Method Was Used in a Transmitter at Arlington by H. D. 
Arnold, Now Being Applied To Solve Many Current 
Transmission Problems. One Procedure, Designed for 
Point-To-Point Work in the 3.4 to 25 and 2.7 to 14 me 
Bands, Provides 200 Watts Peak Envelope Power, With 
Ranges of 200 to 2500 Miles. 


enough band for a good telephone 
channel and the use of single sideband 
made the problem much simpler by 
permitting the required band to be 
halved. Efficient operation of the sys¬ 
tem was imperative since a power of 
150 kw or more was involved. 

The early Bell System work on high 
frequencies (it was short waves in 
those days) wash done in the 1920’s on 
double sideband but it was not long 
before the theoretical advantages of 
single sideband resulted in experiments 
with the same arrangement of sup¬ 
pressed carrier and hand-synchronized 
receiver which has recently been taken 
up by the amateurs. This work was 
done by Raymond A. Heising, who, in 
1915, worked on the Arlington trans¬ 
mitter, the forerunner of all modern 
radiotelephony, and who invented the 
constant current system of modulation 
now so widely used. 

The hand adjustment of the hetero¬ 
dyne frequency was not very practical 
however, and a few years elapsed be¬ 
fore active work on the commercial¬ 
ization of single-sideband radioteleph¬ 
ony was taken up in earnest. In those 
years, the high-frequency double-side¬ 
band circuits were put in operation to 
many parts of the world and ship-to- 
shore telephony became a permanent 
commercial service. 

In the late 1920’s an unusual re¬ 
ceiver was constructed at the Bell 
Laboratories with which to investigate 
the characteristics of single-sideband 
reception. This receiver occupied 
seven bays and used the first crystal 
filters to go in equipment of this kind. 
It was capable of receiving double¬ 
sideband transmissions and separating 
the sidebands and carrier lor experi¬ 
mental purposes. Reconditioned and 
local carrier and automatic frequency 
control were provided so that it was 
possible to simulate almost any kind 
of reception. The results obtained 
with this receiver were in accordance 
with expectations and consequently de¬ 
signs for a single-sideband transmitter 
and a receiver for a transoceanic trial 
were . initiated. Upon the completion 
of the transmitter it was taken to 
England and, in cooperation with the 
British Post Office, set up in their 
transoceanic transmitting station at 
Rugby. There followed extensive 
tests which confirmed that the theo¬ 
retical advantages could be achieved 
in practice. 5 ' 4 

Comparisons with double-sideband 
transmissions were made on a basis 
of signal-to-noise ratio, articulation, 
and judgment tests. The articulation 
tests consisted of transmitting mean¬ 
ingless syllables and determining the 
errors in interpretation by a number 


of observers. After making correc¬ 
tions for differences in bandwidth, the 
signal-to-noise improvement cheeked 
the theoretical 9 db very closely. The 
number of articulation errors obtained 
also showed that the field strength of 
a double-sideband signal had to be 8 
or 9 db stronger than a single-side- 
band signal in order to get equivalent 
results. Finally, judgment, or so- 
called circuit merit, tests gave approx¬ 
imately the same results. 

The original equipment was put into 
commercial operation and in ’36 rede¬ 
signs were started for commercial pro¬ 
duction. 7 ' 10 In the following dec¬ 
ade over 50 single-sideband circuits 
were set up in all parts of the world 
using this equipment. 

During World War II the single- 
sideband equipment did particularly 
valuable service in connecting conti¬ 


nental United States with the armed 
forces all over the globe. Multi¬ 
channel teletype using two-tone opera¬ 
tion with frequency diversity (4 tones 
total) was used in most cases with 
speech channels for special purposes. 

The first commercial single-side¬ 
band equipment provided only a single 
speech channel, but it was soon deter¬ 
mined that two channels could be ob¬ 
tained almost as easily as one by using 
two low-power modulators to place 
one channel on one side of the carrier 
and another on the other side of the 
carrier. Somewhat better perform¬ 
ance was obtained by spreading one 
channel from the carrier so that modu¬ 
lation products generated by one chan¬ 
nel would put less noise or crosstalk 
into the other. During the war years 
and shortly thereafter the need for 
more radiotelephone circuits caused 


Figure 3 

Early illustration o/ single*sidebaad transmission applied to radio, showing derivation of 
single band, And at receiver tbe reintroduction of the carrier.^ 
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httji cluuAeLi to Ik spread ffpcn the 
earner and - third divided Lhe twn 
sidebands; I bus permitting three sepa¬ 
rate rimqltimctius KWIVCr.Htionfl OYCT 
the- S£ITi!! eqsijjlrnp.nl 

Dm fl-'lii U'AtiLitiEllinn advantage ;:l’ 
single sideband ai comparod with dou¬ 
bly 3 itleliand k ejtpl-Lined entirely on 
rhu bststi oi amplitude t . It ie assumed 
that the sanr-e rf power amplifier is 
used acit| thr peak driving voltage is 
I he same. This results in approxi- 
liL.,-.-:iy lhc saute distortion. !'!im:r lbs 
carrier represents half [he peak ampli¬ 
tude of n fully modulated rtoublt-sidje- 
liand iransmisdor, reducing this to a 
siegfigiblc value permits, doubling the 
amplitude of the sideband, an improve¬ 
ment of 6 db. The 'itbrt 3 dE> tome* 
Esroui tire reduction in noise at the re¬ 
ceiver by reducing She received band 
to eue.hjut., permitted by rhr el irr,i na¬ 
tion i ■: tme siiietiatid at tins transmitter 

In the cunuiirpCLa] ajirratitip Or 
iingtc-sideband circuits Hie carrier is 
irermaUy transmitted 36 db teiaw the 
envelope peak amplitude. This e 1 "- 
i:iii; the automatic inning of Ltia re¬ 
ceiver, so that tlto r eceiver unay remain 
ir service hour after honr with httls 
■;u no iittSntiCj) from lire lecfciving- 
staLion operator, who may have a 
dozen or metre receivers under Ins 
care. The reduced earrirr is separated 
from the sidebands by a crystal filter 
which is Only aliOoL 40 cycles, 'wide. 
This filter reduces live noise to a point 
where ruitfbnntic: freq orrery Control 
p.nd nsmuLicic volume control can be 
obtained at as iow signal strengths as 
lire speech circuit remains rnmuirruhLl. 

The afe device nE the W. E. receiver L 
is frequency operated, i,e. r it is oper¬ 
ated by a beat note between the car¬ 
rier at the nitai intermcdint* frequency 
Mid a local crystal oscillator. This 
beat frequency drives a nutter Go*i- 
nect^'J to tlie Inciting oscillator Erc- 
qoec.cy adjustment, either forward or 
backward, depend ;ng ujkjo whether live 
carrier Is too high or too low to fre- 
qottKyv irntii frequency erf The beat 
unit is reduced tn zero, This system 
has the advantages that IE is acniriic, 
iml sensitive to auipLLLmk, and the ab¬ 
sence of a carrier for » short period 
need not cause the osriflator frequency 
LO move 111 one d it eel i era the cither 

Cbunuerclat sLtigle-sideband receiv¬ 
ers are generally arranged so that 
either a carrier fi cm a local CMCillitOi 
oi the transmitted easier may Ire used 
for the final demodulation. Uihll die 
transmitted carrier !ias the advantage 
of insuring the pTOper ireijiiency rfr- 
biionship befavten carder and side¬ 
band, but requires an effective rapid 
acriug volume control :>r JirULtCl to 
insure a constant amplitude tif Carrier. 
Using a bjal carrier Lnsoies an ade¬ 


quate amplitude ai aJL times but re¬ 
quires a good a/r system. Receivers 
;:;in ke ierifr m which no dirr'errnce can 
be detected between the Iwo methods 
of dccrradulation. 

A afugfe-skteband -signal s grner 
:i: ■:rI by modulating n carrier with a 
sidebojuE to ptoducc a doubLu-aideband 
signal and Ihro either ihaving nff onv 
bide ham! by u sharp filter Of balancing 
out one sideband in a double modula¬ 
tor airangettient in which the carrier 
and sideband to one modulator am 
huth shifted by 90*. 

The ii&sae idea of die balancing 
seliciiiii was invented hy ]3 V L. Hart 
lry. 3 ** IF 19SR." To ill is R. K. Potter** 
added the Idea cf obtaining separate 
speech channels on the two suits tns 
carrinr ' ami i 1 '. I- GriiciL 1 * Suggested 
Lhc Else fen separating the two side 
bands al the receiver, 1 * Recently sev 
erai conipar-ics have rither used eIvsss 
methods or mdrrated thiur IniiJiLLon of 
doing ict Thu syStOin is wcl] suited 
for curiam purposes, live suppression 
of The unwanted so! riband depends 
upon phase; and amplitude balances 
und may ttol t>C udcquitc for nil pm 
poses 

The telrphiinr trausauttem nad re¬ 
ceivers have used crystal niters Eor 
the purpose of eliminating the tmde- 
sited Stlkbapj and mterlecing signal- 
It a high degree. Crypto] LilLcrs per¬ 
mit nhtniiiliLg the desired selectivity 

Pifui 4. 

itfipl .i-% 11 ■*■ r* rJ * in^l-c-i :d.chiFi-l !■■■ lhi«fU*R*|. 
craniycranic rmi>‘ *r..tDhi if. ihnwinj. ihp mnyr 
Ml LW# r;si an^nrianc ipccci 

■■rh nccup^-jR^ mb ul I' : ildeblid p«r-1irini.% 
Tril* rtffpttr =6 t%* * i|b-irrniiMr.-p luppcmfd 
srarrt^r, fFr=ai >1 r*riB**C4^«j#T 
bauJ Rrir* Trtni*ittT*+ tv t ICinL Bwll 

JUmpIi M«-afc LML’i. 



at frcqocneiis as high m 100 to 12b be 
or mbre. With crystal fil'iis opecaL 
log aL the.ip irequoKies only oirc in- 
ter mediate fiti>dcila.tion ts required, 
generally operating 010401 :. 3J5CK.' Itc. 
i.'rystal fifteri. have the =SLue advan- 
tage when used in sfitgie sideband re 
cervert. Even at 100 ice the filters 
may give SO or 90 db Attenuation rit the 
end of rhr 'ii'SL l.QQQ eyctas -.;m 1 : i- k: r'n- 
trnasmitted band. 

The Self System was ncu alone in 
reCO^nicing I hr merits of sirigle-siui'. 
baud rad late Is phony. The British 
Fea! Office worked haittl-iu-lLSrtd in 
talahlislnng the bforfb Atlantic or 
Colts. Among those i'.'JiO tlLSrle impOf 
Cam rnjitributiotis, A. H. beeves of 
(nternationaf Standard Electric did 
sonic major pioneer work, 1 '. The 
Shrtch wet*- pictnwir worker:, in rtit; 
fieLd and established a cironit 'letwreTi 
Hollatnl aod Die Durdi Ea.t Indies at 
an early date* The Japanese and 
Germajis also constructed cqoipnvpnts 

At sJia prssenc time a targe pTii]>Cif- 
lioti of the ovcrscsi telephone scwioe* 
operating from she United fltajEi use 
slngte-aldehuKl cqo Ipnieiil and the 
number of circuits i.= increasing yearly. 
Wilb t]|ti pTodnr.tinn n£ - inipUir and 
eheapeir efiulpinent, it is r spec ted that 
many uE the seivices stifl using dwibls 1 - 
stdeband trsnsmissioD wf'i ! be con¬ 
verted lOi single .sidehain). 

Typical ci die Mmilem trend lo sim¬ 
pler, less expensive equipiuent is ibr 
r.J.i synlcm previbujljf o mtiOElejl. This 

syitaEci wps spec i be all x designed so 
tiiikt available the important ndvan- 
tagrs of singk-sidcbaod IftClni iquen in 
ar- er.miQniiLtaL fcirio ffti rise in point- 
to point radjotelsphone =ervice? It 
provides complete radm iiaEimriLtiitig 
and receiving tacilLLies, iriL-itnJiny the 
new sypchrff-npiifhfd speech privacy 
equipment which ix liuilt di.eetly into 
live circuits oE the radio units, 

III addition to the transmitter anJ- 
receiver, a ve.riaii]e; manually-operated 
telephone-control terminal is available 
as a ps-t oE the I-E try item- ThL), exm- 
trol terminal in deletes aLl nccc-ssary 
eOnErol apparilits tor eonneettng Hm 
ttansm ittcr and ttcetv«r to a converi- 
[soiml tele’shnne system. Where a 
vetnl-autoiiialk control terminal Li rlc- 
Fcrerl to rejiuVe Hie operator of ron- 
sLiuit monitoring during calk 1 suit¬ 
able centid [ei lElioOl may Ik substi ■ 
tufod. 

Th« Lir. syiteni ttMiruiitcr deli vers 
2fS) watt* ]irak envelop poiier and i : 
idenjly smteif r. the foliunmg appii- 
eatipris: 

(ft Batcllite fetiier dreuiti from 
remObc pOillta to ll gher pow- 

’ -M«ki Ct-TSmi. 

*■ Bell I jE, 1 . 
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■Figju-i i 

Ct4«y|r niajrni tlNitUCiiil anvlbir n cl kid si iliJmlnj 'Inf It-lidtfeanA. whici m invrjrrd 

S >■ 1 ! I irrlr-j |i I - i ■ ici h ■ Ji■ i b !l rn-nJnlKinr n.rnni>-iT pri| yn d hiluiifi* aul -ana 

inrilirtd ol L-liUiiaaJinri it by Ulwr. THE m mhod «■# IblCf lurlbnr fcv«kfi«i Ihf R, R, ffeftu 
ariil Ji 1 Grcvn |AhfprF frripi tfjrrJfoy Biai^L i t Vm I .fr£j5,2Gti. I 


cr«t transoceanic i adJolelcphonc 

siatinpE, 

f? ? Radin circuit pjrtemuun ici tric- 
phoiSc Lull! linns. and 

(j) rnlemry or pokt-to-puinE ra¬ 
diotelephone circuits. 

llie range; which nun be covered 
by the t-E System depend, as with all 
ftf Tallin lyxtenu, un a number of fac¬ 
tors ivlvicji affect the ’siguaMo-iHiiae 
i'Tit in. \ hr,rop'd? re =n£i.t-C varies with 

[eequeitcy, 4; eOyrapkuta I Igcntiuli, rurr. 
BOH, jlul time of day. rht radio ii-flili 
received in sky-wave transmission iic- 
pund UpU-Il power antenna I'ltaJSCtcr- 
iSilcs, frequency, iliilanor, ^if1 
:a 3 reg-iott; dine I ion ef path, and iuno- 
pln-rr condition*. 

RjepL-esentnti vt figure* lor the LK 
service range:, with suitable antennas 
and apprupriata Siequenries, are esti¬ 
mated LO be: In I lie InSpirs night 
rengefl up to 2DG-W0 miles, day ranges 
up tn Xifi-d.flUL 1 miles; in temperate 
latitudei, night tinges op to 4 U0-1,000 
in iles, day ranges iq> co I jOGO>^5® 
tniics- 

Hie transmitter nnd receiver erf tllC 

system can be furnished for operation 
m either the frequency range- from 3 A 
CO 25 mo Of from. 2.7 itf 1-1 me. 

The transmitter and teteivei arc-de¬ 
signed ID uui'Ti'.it the selection rif any 
one of ken cryshd-contTullo':! prese¬ 
lected frequencies 

in mnktne 11 change from one be- an¬ 
other fteQuenCy, tlic Opera tor ik guided 
I iy & rOKtrpl-pi}.j<jiini rwftfiirw- wlskti 
prDvhteS ltd Ormntinri for 'ettii'i| ; ; a! I 
controls tQf any of the Lm preselected 
iTfsfuencie: The indicator is located 

.it Cye level on ilic trnnl paviei of both 
transmitter ami receiver. When ro¬ 
tated to the chosen frequency, dit nec¬ 
essary cuntTO! celling* pertainir.|t only 
to that frctiu-eiicy are shown on o dish 
A rkarige in oprrating frequency is 
then icconijitished I,y 11 se seketew 
switches and lulling' COnlrofe readily 
acce^-iiiic on the front pamcf ul" each 
cabinet. Tim time required to make 
■t frequency change is ahum iliree 
minuter. 

The rf r.lniSsiiin 'taiaists rif (u) >o 
fiilot freiiueodes which nr-e spaced 
-rycies apart- -iiid ti‘) aigoal Ite 
■i|itcncies radiated between tht&e two 
pi’oL frequencies in 1 nann -l.ljl'Hl cycles 
wide:. Ifie signal fiequrncfes. eune- 
s uotid to voice frequencies in site hand 
25 D-;J,Z 5 H cycles.. 

The system provides an etedTOnic 
privacy equipment of lhe .■rj.irir.'irr,- 
ritiffii-c’i/ type which will preTrent a 
rasnai listener from eavcErdropplisg. ll 
18 obtained by j'l.ltL'TTiasdy Iraii' imltini: 
ope ^r III- othri of Tin; IWo pnlut fre¬ 
quencies in mve.rte^ rditiuri fO !hc 
signnl, snd is ifircctfy Inoorpoiated in 
I he CirCuili nf tliv Li ansm itjer anil re* 


iciver. This switclttllg feature can be 
turned njj for testing purposes or to 
permit transmission of - nurtnnl nr in 
verted sidebiDod. 

S|>eLial attention has turn given (0 
providing uiLiLviiatly complete resting 
H|>d mctCLing "aciiiLies, wiLicti liave 
hem built directly into both the tranb,- 
rnilLcr and rereiver, prnv'dil'ig obser- 
vnticr of operating coudilinna in the 
vacuum tube circuits. All ulaun cii- 
cuit is also provided in the receiver to 
Indicate loss of Elgnal, and relay cun- 
racts are 1 vniEpi.i!r ro permit extension 
ef tliis aliiTin in Temurr puSitiunB. 

Pit receiver it a triple detedbnn re.' 
ceivH iiavmg . 1 ystal-contjollcd lirst 
Liealmg imcillainr tnf automatic fic- 
quency COntidl acting cm tlir scrond 
bearing oFcfllBtor. Tlic btst if ai>ti- 
ates at ^bout kc, and the SCCOIld 

if -It about Hlfl kc A crystal filtey a.r 
I he seennd rf is used to obtain h^li 
scfcctiviLy biv! hij;h fidelity in the 
hnitd. Eio'h irci atlrl O jt ojier aLi: frnm 
hntli punts, linns iBiioji; advantage ot" 
1 he Itequency diversity to obtain im¬ 
proved performance. T 3 ie alternate 
rrans-nussifri of the pilots ii Uiei! iO 
jylichrCiLiie the privacy switching, 

Tin* coni 10! terminal has I>kesi irk* 
Cilicially liesrgncd In aebirve :"n■ -full 
transmit*inn .-ipahiliiior or the radio- 
telephone links, in addition to the 
elfective baiirllicg of tclcpflOPe trafiTia 
The adjuaunair nt reenved volumr 
whicli, until the new model ** 4 has 
keen tk.c :nn?.t iliHficuU o£ fflanu&l id- 
dSbnctitB, is itiOvr I'ffecled hv mer.luii 
ical cdualrng In tlie ill her controls SO 

— ' B* 


tliat it does am require any iitteiitiofl. 
Built-ill trsui5mjssinn LeStmg equip- 
iricin essential m maiiuaining the Icr- 
ininal at peas efftcieitcy 1 provided, 
For maximum tian.vinissipn reBuItB, 
the highly directional rhomhic-type 
oiiteniii-. car. be used for jongci trana* 
mission pallia. Olhrc types of s,ntcu- 
nax possessing desirable trar.cmi"inn 
and rlirSctiniUll chaTacit:l iE,LLCM may be 
liJid Over -l-.urler I'irriiitB, 
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AKRA-OHM PRECISION RESISTORS 

for "miniaturization” programs 


Part II . . . How to Use 
Charts to Hod Reactance 
and Resistance of Fore 
and Aft, Trailing, Verti¬ 
cal. Center-Fed V and 
Off-Center-Fed V Air¬ 
craft Antennas, Eight Ex¬ 
amples Offered. 


by SIDNEY WALD 

Aviation tquipnKnl Fn;in« rilt|£ 
Cnplnt+riihf Pr&dueJje Cipi.. HCA 

Co-NT C N ?;] tt-& v-TTH iji.li ili-llK'H is ni 
liieasuiCisifciiL :i!i>n fur iiirti'af; iu- 
tumrj 5 r to bod the aniutna icnctanee, 
4'c hm Lh- number obtained when tbit 
opctaLluj trpquecicy was -divided by 
fbr resonant ir£in»ejat,y; Figure ? 

Itj Applying- cilia diart, Iron; tin: 
f*>j;LL un tbe F SOfllc eClTfiflpOhdinjj to 
tbe il-aftibei font found, Yu; fcdi-ow s 
vertical path until ii irtrrEecti tiue 
curve From there. lie horizontal palh 
is EoLlu-wr-! tn the H iualc. The number 
itvSi Dat-cd on tbe W Kale (where it is 
ilttBisected by the liDtizOntnl path) is 
Lbe value of ait-henna rea-cla nee. 

Fiampfa 

As an example. imagine j canter-fed 
F' aiitcniL*. having a leu-gtl-i af 50“. 
Ftof Hi pure 1* wa find that the 
quarter-wave resonant frequency Es 

4.5-5 it.it. 

Let us assume that the transmitter 
oferaiinjr frequency is to Ik 4.0? me 
Fbcti the number to use tu- the F 
irale 1 b 

unrrtl.-! i f, qj jcm: I 4 ,U$ ft 

F = --=-- - 0.50 

n-ilMM E trnrj-^oory 4.J5 nr 

Locating the V antenna curve on the 
a Iti twig rcsvstmcc chart; Figule 4*. 
wr find an- antenna resUtance; value, 
un the G scale, ui J.i ohm® 

GuLng tu Figure 7 and fullowing 
through from an F scale value of 0.90, 
tbe value of autrnna reactance is found 
to be -40 olusis ( i .h. . 40 chins os" cnguici- 
tiw reactance). 

Other examples, whitH nwy aid b; 
the use of the antenna curves are 
presented In Ta He 1 . 

^otneui-ictriOKi; Kaurmtstr. IYj-j 


These (i^iw 5h-j iJcrciM Akrfi-Ottrn W|zn- 
^Cuind Pltriiion ittiJiKra biwe been de- 
risne-d to el lbe needs c-F modern, m<lfl- 
flfuf# ruuipmeni. Sriodird loiarttute in L^, 
iod closet toJtiv.ni es tan be- Jurntthtd on 
tjieciql order. 

The □nili offer unusually high and or- 
ounie tojjjiHnce kIiuj in sm*|f sjmrt and 
at* tijqtr enoa^h io Sit su-ipeisdieiJ by ihcti 


utvo -timed copper tcid^of may be seeuwd 
ivilh rnOLrOiaiiji screw. 

Other ShallcroM Altfi-OIvni PteCISiOfl 
ResJfHOrt Hich»Ae ryprs. stupes, mcnioting 
i era open ten is j.id riling for every clfflU- 
[Dleituoe reijni roifient and are designed. to 
inert JAN speciUcaninns. Wine fo-f Pi.lle- 
ctn Rfi, (Lviiifl tompLrte precision resistor 
e.iu i,i tuiivrnieot chart iorai. 



Comp^ofe Service 
meemuremenr facilities 
FN A SINGLE INSTRUMENT 

The iinpfavtj Bln lh. r-ju -.H-.l J,mn “^i.r tOYtiS x wid: 
niiRr uf uuiiiT|ini|, ThtSt nXllielt d-e and i-c votijn, 
lipKirinii, inj 4 k tBflKjnC*. Alin it tin Jm.uihJ :?« 
in: - ■ v, -j|mp ,,i ,,iiticii.l Lojd. Auxiiiir, ,ra|#s CVCvidt- an 
lAdutuiwe- Janie at ! m itn; l.wti. ic.wfl tiemks. jnd i.i 
» e rikikiann rus, nf J-J otHIU 10 ? “jjiahiut. On.r iwn 
"Irents sje used. Pul 1$ ruin, Th■ Jnninimem Is stU- 
tantundiL Jii'u.cd ui n Tncul ri W it,;h liindlr Jnd wtiehi 
-unti i?W lh-, Wjqe lot dniils. 


SHA IE-CROSS 


MAHUrtCTVfllltG 

nep(, C" [IE. Call iNiOduda. PmniE 
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GUtATlST POWiH GAIN 
P[R DOUARl 


Only $250*° side-mounted; 
*435 0D top-mounted 


ItnJtftTt Offi-f-' 421 .fcvtaJh- Air., JV.l'.t. 


Hem it why thr aw 
ANDREW MxM-¥ it your 
best irM antritrso A nyi 


>V KI I 1 r&B ■ II L H T1H li 
dAlalia 
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Power Gain of 1. ii 
10 KW Pq-wer CapUcif^ 

Tqp ci side Tiouniing wE+l? eii.nl 
eQ?e 

\Weighp- only 70 OOufldj iirfff 
mounretlj 450 pounds lop 
rn aim I erf 

Low ijiifioi toil—low rr.t;hlflAPncv 
OrnAldlreolional pnHom 

Factory turned M> required ir*- 
ouency — na ■further octjuirnenPi 
required 

Single feed polnf — single trap*- 

mifjMjin line 

Bui Ir to wllhstand winds of ayet 

1 00 WK 

A.nleni'q cOh be completely PS- 
S^mbled on the ground 

Invii'n 1 Q'l reiistPAce of feed line 
ean be Sesfed witho^l cIUti bl*ig 
tawe/ 

WANT THE MOST EFFICIENT 
tOW-COST FM ANTfMNA FOH 
YOUfi STATION? BUY THE 
ANDREW Mltm Vf 
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"Tou.gh.ies” 

are easy for 

COSMALITE 

Thp advanfjge-s oi P-iesc anlrally 
!drrnn«itcd o.?pF r us phenolic coil 
farms h-c gcnnrAlly rocogriFltd. 

Dc y*u .i p otu' fhe time £t\d 
mo^oy-Mving advaqfsges ef cur 
feci litics 7-fj m n r.“ yoijr rrqyir.-- 

rr.LTi*'! an punching thrc.ir ra 

nafchrAg dnH greaving? 

revr Irtgal^y wNF rccaJvt 
ipicTdind nt+c n+fu.-j, 


WBZ TV 

(C 'tufiiiAlsd ft&m Jill £if 11) 

The o^hcr racks houbc video e^uip- 
Airnt ;mrl i- sssoc.atrd pawrr mpplir^. 
f):ic fki:!; ItAi a TnA'tvr mCAit^r And a 
rack-mu-iiLLCd SwiLctiMig ijAil:: that 
perraita previewiiij- Any om- of aix 
vidrn on ihpf niaalet mcritor, art:! 
stifl auOthvi mw ut h-itton>; with talk 
NjfbSa that are hfciI ta Eeerl ihv Lyaris- 
rnittur the disked artmal. This rack 
also C&sLuhi: a vnJra puc-::! i panel. 
Hieretij, lending coinpEcle (leajbEILtj ia 
the cvL 2 it n£ tTHjiil.ilr ip any one of the 
line amplLheni, isaitation rJmtii.'La, etc. 

Another rack c-nataius the mirra- 
ivave receiver esntt'ol anil, beJatian 
amplifiers^ a s«abiliiin£ amplifier and 
I heir power supplies-, i'he microwave 
receiver operates hr lire f5,9QO.mv rr 
trLon. it employe a four-foot parabolic 
dish <.n.d rrw" that ij Aioaultd 

Op tnr tlie tower, I'lii; unit Lj orier- 
tated ort remotes bcEnjj pick&L up Ir-y 

dte iif ihTtia. 

The next rack contains jtil] mure 
isoLatiijii amplLHetH They consist ol 
IvC iritli v idual ampliliprs, encli of 
which car deliver the same BdgrtaJ level 
.iikS polarity :t reneivsK From A cop^ial 
lias (nominally 7? ohnti) The ifiima 
are a! relatively high impedincc sc 


that tevsral can i)e hmJ|'ed without 
disturb!i.p the dtiving circuit They 
are designed to liaye a hand ;.ar - from 
30 cyrlss to l : l mi: 

Besides acting as ticJarioH snipli- 
licni:, they can be llsciiS to mix s : ffnals 
whereby the sync pulses are fed into 
opr amplifier, the video with leant;mg, 
into another, and the Outputs pain! 
lelfd., with die end result, a complex 
video sigma], complete with =ync 
ji£nals. 

A mo no scope caiuciu i= used to gen- 
trRte tiic test pAttern- At first, we 
lired the nramiprij R.VlA vest LOitCern 

emlKJspwl cm die type 2 FZI lute, !mi 

itncB IliCn have replaord the 2 F 2 I 
wiLh a Luhe^ which itas a gridded pcl- 
tern of horiecntaE ^nd vertical Urea as 
well a,:, trip hurnOiita] inr| vertical 
feaciation wedges and dre call kttets 
Wll?-TV, ftoEton, CkxniMi 4 


ia Tbr w:-Xii -.nri'itiff m ia- wall mrxt.mp, be: 
raiiu ir raRTiTnrJ<-« (j.»l c|ixi ii-irin nf a. rlr-n^aaJ 
i-xrs 3i |i nr.ur<tei oti i’je T<P.r *1 rf-t pii hmIIc 
dish Irfid : iaus*J-j lie faerf c*d -rf Lba 
rffccivRT. Th# rf in pet: rnmai -in ru j. uninr 
Of ■aviVf iT^-lt it Ad Ffd cfilD x ZEtIClZ mix«G. 
A Ijppr 2K2h raJaa Idvitxe-i: 11 nirri ei u Jnex] 
.vuifiiilnr uxd hxara rri^h rK = .nrnrr.-.rjPC nij;nxS 
in prr-ji>;c p^n H 1 ^ lequcflCr ^ HE »C. This 

:* :;iT.L-'.ii:r in a frrsr-iL-ipr eJ |irrjn:|i!ilti t mil 

'her. I'-J. ui iftc mkmIve-p coiiEf^ uiiii via 

RG-ELJ vrterr it ■ aypin nm|i1:fij£-£ nH She 
■ Jci' uciupccjcol dr:-:t:l:ilnlert 

■TTuJhfi nrurla r.a ^-ii - Tube L-atwj^lr. 

Ft. 


COMMUNrCATEQNI FOR 0 E C t.M HER 1t4$ * $3 























































9Q90Q 5(j^(ss 

C-ofhn cf-r- Rpy Oici'ffoi cope* 

IbNi ■Until. N». KNuS.rd Jh. i<we» Knit 

Full CudllDL-r-apaa, far II.'bh and nv» inch 

futon. hiw<¥«iyi ■'* totu w wi lw i fcprt 1 b»*s* 

nmnw hair** ptwk ilwfljr, V«U«icfcP nrrrf cBilir- 
■ip c-echali,, iafaly ^anrtarar ti agnail c »4ila!iJl'~y. 
• whihH, Ah d hnnuilira- mart Par, na-add- 

Ma*al #ifrF*fr#*fil +r ar* wvW, Tfcfr 

-«vll-%DawR hap-iaalrtaJ r**n*vnh| p»!li!-*!i 
JHuni by (Hd:^ rr-sdt. ai#a! nrrw mb ‘--apt 
A>mi ■ Alikuii lutfi 4a i#rlk-ci picmi a I 

till e**ada lay IdM and i U Mhi ¥■*< 

agi la her.menial pf-alaa. ly Hka padIHan ar nth 
UI-^H HI F-N*aii.. iiilw HHivni', map id Lari 
ivrra imrL dlr^ ■>! vklrh %* nari- 
vinriivC-y aad maty H-ntwr*^ an ca.Tip*ii"’ 
iai I pi.ii- 1 !, Hih «dj]lMl uilc ble-sa unit mo-pf hi 
i.ip*“ilad fa iwn any a *m#l ¥rt*» Ifl dMh iall ti‘ 
libw^rrary : =pl cc:lpr 
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IJT TV i'llfj mnd P. L. Chamhariann, mnajEr 
of Ihr CJEL imwaaiit-ar .j:* A 3* SlLJd^ an 
aha rvq.r ,>a OiiTi/ CruP, ifaid E-xfinLEr Inr lh« 
FrfiandiLk-Sf rmcua TaLavialnr. Or*- 
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* PUBLIC ADDRESS 

"The ufti more in interop home qoetHy" sayi E^an 
frushiny, sound engineer oF thu Hotel New Yorker, 

* Stay. 1 righl Into the new AnnperlEa 
Wiiqrqphgno—CT ftand 2 feef ffwoy- 
roprgdvcfion is atwayt perfect, 

m The ortf/ Fype mkrophone thal is nor 
alFfckd by any c/rmo/fc eoftilitlani. 

* Guarwitee-d lo wilh^tand mor* "'knock' 
ing ojoirnirf“ fhoni ony oftor lype m3ko. 
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Qtteri *prd 4 .pqgp iltalrcrtod Fgld*r. 
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P-nr-Mwtal iflifv ttlnrVy hmlam. indading Func- 

Ioann I rirnafrJin*d desigh, rogg-mJ . i I.-h-Hnul.'UI 
(InJlh . . . plln AbAPTA&ll'i] V FlinL-nritm r.ir^d trr Fpgti^i 

mad«-tQ-grd«- unit* »i tuany' jccs . , M I , 
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Ertsrflwr! and *nnnuit(fUK*rt will 
tfteet econseiis* *|H[ Pce-AMcrl 
ftvrduCft, W hi ell Of* ffvpSefeS* kr 
every Sype o-f |db frofn H Wdlf 
recc-irc.r to O dehltrX* fl.-'C.iriltdlLl' 
.. favttnilHaf. 

PniftniPnnC lE-ihiiquts and ye Of l 
ol jpeciaJiUtiai or* receded h 
die Jilgh -:i. niliiy R(*-W*1alr , 

CABINETS • CHASSIS 
PANELS•RACKS 

7(tnl£ fa* $Str{ilt4f 
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!-V voJI A.C- H D.E 
to . 1 lluuE lvfrFia.f arrive r 
ijlrovn xfi iptomohilo 

tiptterpl. 

O WFUll IIH or ■ run 
VA- X li. tE-; .Hipping 
"■Hl.rhrt xjippsH, 4 4IH. 
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1 Tube Engineering News 

(Cfti Joined frinti 2J-) 

jn due prmcrpaUy ro 9CfCCfl-kafS-3n- 
tfuctr.noc tlffrES, diid it becomes neces 
«.rj to introduce in-phase vu-lrage 
fp.jci thb plate drcnil |jitr-. fti- j^rid 
cirguEr. TT.ii can t« dona ]jy adding 
capjcftanco plate and ytid rx- 

tcfital to the tuba. Ordinarily, n *n<all 
metal tub appi tiximaEdy J^' 1 ' =«|ipa« 
and Ideated adjacent to tl»c’ itivdope 
ujjpL-.s.itK tbp pl?.te will- suffix fnr nen- 
tralLfatitas. Mean:; should lie pvovid- 
ptiJ Tnr adjusting The spasint; between 
Lhu IIL"ILi a 1 iijiLg cajiiii'itcrr pQatr anrl 
Hie envelope. An aLternate iieuiraLi- 
iiatjnu method tor irvc jhinp 1 ] U mr 
L'. illufllraLKil jn Pleura 3. In pIllv mi 
curt, [tbi’ljarj-: la atimiiiatiid by ia^jcS- 
tiining: tiie acrceti to ground wstb a 
EmnJI capa.ri.tnr. Ihc aprket Ecxcan 
terrainab ifciould ba airappad tog€ilier 
iH sIdtwji on the djni:rrini, bj the shnrr- 
«St ptjiiibdE lead, and the lead ittnii 
the mid point m" tills icrem: ittao (o 
the rapa- itar, C r iind h<«Ti the 
■cjt !<r t*T*uui3 shfuLd Sir made 5.i fihOL't 
as possible. 

Oliver output, jxrwer thould siKaiirl 
ilia driving power rerjujieitioilLk by A 
suflkieELt inargin to allow far 
coupling-dneuit Hh; it** oi 

eilver I'iatrd linear iajik.-L 3 iCL.tt eLc- 
mtiita ie recoflimcnded Tor all TrftTjeri- 
cies ibnve ?S mr 

The rj LiieuiL considern tions dis¬ 
cussed tJ.ld-ft ClMS-C PM or teJegra- 
phy r, i.-.i.i apply to unipLitude-aiodulatec. 
(;]«LatL-oii fd the 4 -^ 5 A. When the 
tube Lt used as a ciass-C higih-kvel* 
modukt*d .imidilner, huth die plat* 
and ijrf.cii should be mcdulated. 
Mod-alatioi; voltage for the sereen a 
easily obtained b>- jupplying ulc screen 
voltage via a scries dropping resiatnr 
from the unnsodnlaTOd plate supply, or 
by the use ui aji of reactor to live 
peel live sceeen-Bupply Icid. or from a 
separiiTe winding cm ih* nTOihilaLjon 
tian* former. When screen JLlodulfl- 
tinn b rjbtainetl by either tlie series 
r'esisLor <!r the audio rcictor Trieihods, 
tilt nf varietronB in s;:r«:n curriULl 
which rei.nli Trmn variations i:i plate 
vcJtoge a? fi'iai-e is rucad.nlated autu- 
rnatically give Ihe nrqUJTKl screen 
Itiodulsation. Where a reactnr Ls used, 
it Ehinrid have a rated inductance oi 
not less than 10 henries divUUrtf by the 
number qf tubes in the nurd dialed arti- 
piibed and a rfuucirttum current ruling 
of two t* tliree times the npEiatinE de 
screen Lqj-r*nt Tc u prcvcnL phsse- 
shifS htlweeu the ecteeti and piste 
modulation voltages at high audio fre¬ 
quencies ihe screen bypass L-apaLitOf 
should he n* Larger thnii nece=saTy lor 
adequate rf hyputsing. 
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Compact, eryita 1-ctjnErp 
l : M iirinxaii rur utid 1 l -rnl 
sic>ro r, Cut** 6 fit. 

uajx jtrKicE hcTwcca rii:. 
cici 5n .made iVnin taj fmi 
*.H C Th* L lfi lUfon#" it 
one S'tS'i kPi ’ cast. IK'. 1 
I bi. Ready for im n it ii ilu 
■ion (Mi tilt 30-44 AK.lriii 
S injSecovejagE between l 
£r*j.raf cow#M£t +*Fifn 
^srd j'Hlion ar innhiLE 
Vatieij of ar(ei$,>rlet H ** 
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m nr mu eh 
i 5*1. v/ ilJi a 
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The Industry Offers 


G-fl UWfVFflSnU. 
coaKIae, towAiierqrr 

A eqixi j-i Doonenar, t/ii jja, I'tatm >r>i|. hi** 

niroiKil cnniipil nrp v±niri 11 1 11 p i n r.-i , i -li .i r.rr 
,■■ rllu.iL Mil,. iUtrl lud'jLHM cOEificSU, tia tetri 
da-.-i-i.intn by (,rnar*l H T r. It~nmnony 
HJHdohuieLLit Aye., CtruLiLdit ]?, M i,,. 

Lin h*iia el(Tr.rmj ,M ih? oonnEctac ito an 

Iuke C0r.-4.,MLDi, m _iei EuaiJlKEfif, jud m. lup- 
pnri-inir pa:griry7aiie boM. T"je mntT it; «rtei 

L'iddLiiL'W 1 ■ : r i- d,.: iiL |>: i'll : ebeIi i- ■«- 

pnncixlly * cube ■iff. lour lonehiKliiiai o!i:o In 

tllE “ri a i t It rtli I nrn i^pEAiEr uijrli■ La Jja • 

(iinn-z nia.-ari 1V» mahe 1 jpllil, I urn KTmiKfWi 

din ;,, u■! J LL^eLlicr Bn lb a L III, ,-ii:!it-::!:.rc:! 

n'.Hd _ in’ r r oi onE tonnettoj avtjjip the do 
niatrn quadrants of tlit athtt A stronft Irit 
dan dYip I. wad* by mulLipk,. BiiricjtlnjdEiJ 

contests, ip if.K so lucking rrtini It tequlted, 

uiid lamoExtiuua nn br ::ail.* and lirnbt,. 
n'ddblv. 

The L'lixrLiBcTiiciE im|icila.iiEE ie Sid ohm* 

ihr.nnho.il Ip* .-onRKt'X'. Tl* .liildlil(f 

hiLki id .id uverxitc dcdx r---m r- 1nr ,3 lc*i ijni o 
n i 00 ...t 4 IJ bi tn.teni ei btloaf JSflO niEia/tjiElci 
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AW LI H £ W AUTOMATIC DEHYDBATait 

A" nudomntit dehyrlroro:. Ipje ‘iHW. dEilrntd 
Lj! ; 11 a h[ 11,.1 i 11 d ctiiid Eronimi cainn lin.< |y| 

buna wifh dry 4 IT ■’ H bttn deVtbjIlEd by 
iLj.dc dtp ( 7 nrp-. Hi Eaat 7 j(h Sfrapl. CliitdfO W 
DrhydrxtoT H inr.h- .L.-n^n, I 11V kUtPiriatiz 
■ III! mir. mLbvilsDt (fpprpKi. ftp 1 1 *• hOdl 

tyr> TL*e Ll -I rnda ", ar-j id he ■Dtarm.T't-lEnl 
E^II-ETE limit rhe un, rla|LT<n dry am (M lTie 
■.-' id ka ±etiied. Tor latE Ehpii hnnrx 1 r7 ajHni 
*Mninrinq' 9 iINi gel duiOCMil and :u(i&uk 
lhi--ir rr.iCilUf I« oluniEi dry an L *up- 
c-r'f'J be |ht fuj:. 

llarpaEity i; I !4 diibir leal nor »inUSE and 
nr»L > 4 Iiuii is TS'-rri .'1 133 ikiE, i 4 .I r.yfli^ 

EnLir« (Tj-itim- ITPPTP. 1^1 31 n-ar ||..q 
rulhtr dun LlirmiKh i" mir n-: rrlp^.i * » iEll C'TH 

Hultelii'i I! u-TjU Ui irimplitiH 

B m 

WS low Fits I A&CH FifiOWT f HD fUUFfl 

A faunl per tiiiirT ^io 4 :! T¥ ? 0 I, leu been ilc- 
vp!i->pr.J bs ViiluH RcsaEirch Labnril-ririP^ [fit 
ff-Sq 3.pil ttIs Bly.1, K.t-lvjMd Rill LI. 

V«1i. 

Frrijur-ncr gups lxlw«n ObAiiiiria, j*. Itoci 
* Lap 7„ aii> P-ii'J t-n Isp hrirlp^H iij ^rnoOl^ 

ijintkm. 50 fM.1 b 133 “ -;>a!a.lani. nF lot rjmlnL., 

ihyiEM clivc” a a .! rLa nnds.. 

MniUftl f" i "I'' 3 iJi - - Cnnhgiiri jfti- 
HUT'S H^r. ■iSCillriLW biiiI invirr rir( _u 



tec iWSuwtlFP flJTfD fifmrots 

Aii JeJijI^ipiI TikcT CvAl<iBL':iiiii imjiL-ip|.f po 
iiailiir, A4ewmM lyfir BP, prodllErf in l.i, 
i usd J «an rillnfi TilUh-Bknl b» A|J I pT^-^ 
RClCL RCffl, RCiLi mill fiC+1. h.^ 1 . fi j.-j 
huiiiucd *:-r Tnl«rnncimia i JifiMi jnvr L'l*... -U! 
U Ur.:v,n .^ir . FTillfc4tl|dli« !-. Fa AFr#i - ipini 
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V iiiii.a of laaialEr, (Lyrw JTTFl iE- .H.., LkjJh 
irr.j-.irM J.'dJ" |]i'J?‘) :i liirnubrrl |n I- 
3*. 3ii% *nd :ifs iMrnntoi. In KKA tekilbikv 

T.iT.Mp. Tir fi-| ,‘iPUtE rLizi?ii3EHC vsri-'" fr^i. 
0.02H per '€ iciT I nr,- r“-ngp* ro M r; "C 

ter riinffta. LN:|:*cncli:i h mi Llm Bi3n v-jI chi; 

f«rtlL*r P TcJluyc Tpriw Wkd jail 

'Lir-Si pr- volt Plt^emia couHe-zc-LciI (.i lTtC'i 
riDfTitfsL principle, ip: linusrd ,n rh‘4DUlii. r<tlili. 
Hij-r, pnijliui mr.IrJiriF -ol lAt TrCfiiiili tnnrilii 
j*rr:.i ug'RLoit L'—Ciiilic'- ■!imr.ri.- anrj mmi 

1'j.rp pcnrLTs lion. 

Dana ip lOGfankal t^llHiil H-L 



JiiVi Linsinq Signature Sptdkors diTj- 
body *j(cluiiva tieiign featuf« sbai 
proyid-e umisuai tonal teallim, High eff^ 
cJency and true reproduction quality. 
Thijio xpoatflet *re the r«mft of the 
naparioncff gained through the more 
fhdn. A pusr+or of 9 contL?ry pf leader- 
iliip in tins, fluid. For maiimurn dynamic 
range And fregntney rotponso ilxtrn 
end eomoorc Jim Ldftimg Signthn 
SpeeHri bnfore you buy. 



le rofloo C ?5 -(I* 
from 33 +a iH.oqg 


MODEL 
D 100Z 

Tws Woy $yitaofl 

rk.l frhn Iwn way _r.ir j| 

dosignad *od yeebm- 
niEi-ni.il foi FM Tdini- 

Kbl-iOq ancJ hop :|’-.aliFv 

ha- □ Hjouod raproduc- 
+io’ rfn.H ic rtwm- 
hHurtdad lar e-pnn"!** 

11 l<eo-.enci» Imrr HO 

a maaimurr uuab!i ran^a 

CPS 



MODEL 
D 130 


Dnc-g -.no a-LpaE, li'y Ibf 
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I ErtEinearad to the Highest FM and AM Broadcast Standards 



FEATURES LIKE THESE 
WIN TOP ffAT/NG 

{fy StetUn And 7$cia>6*& £*$£*&!> id/ 


flat oi> j fo IS tff £rtt*m*5r ^freulfUHJ Jitspo JflHic* i v\*cto'! Due?- 
I'vp-n d^ic ct it ic- l- iir f ■&ii'll/■Jtnil's* ■rvmredf srii^iCiJTy c vKhtafndl 


Dcveioped in foCJperBttei n with Italian 1 Fid itr'■?■ or it 
enpineen, ihr nfiw " i £j? 0" Itld M 64S" meet CKOming re- 
ouatdffle ms of modem high fjditUsy FM. and AM tu-omi- 
rnit service- Proved, in xludiu and ttmoce ILK- Polp-t* 
pucrejn it non-dlreciionei at low IrcquendeiH becoailng 
d.irp^iionil it high treqLLndes. r'U'LLiicd switch give* 
ErtHant aelecfiois of 30 or 210 ohm.t iunpiedidce. E-ectu' 
tiVe ACli Lunttuv J^phra^m tfcirilSTJiljrfo Toiiahesl uie. 
Many other irupo nant featurei mure die ultimate in 
brtttdot JE ({DailEy Satifl chcomLUftl ftnilh, FuEtygLmrarLtKidd!. 

Model 650. Output level —46 dh. Ik?.Jt50.00 

Medal 643, Output level —JO db. Lit? - J1CD 00 

Bnsdcatt Engiutm! Put tvt r VJ> ,, *r ’'tMJ'' t* th* »tr in juae liJlfc" 

Knwii.! tin af MlJrlg /hi- Uri.-iJI jiltf fiuaL Writ* jor Jwll Jrlaifl. 
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The EASIEST Way To Measure 

INDUCTANCE ' RESISTANCE • CAPACITANCE 



• Completely self-contained, portable and always set up 
for immediate use, this impedance bridge is indispensable 
in any laboratory where electrical equipment Is used. Ho 
hastily putting together a circuit, finding an oscillator, detector 
and power supply ... they ore all here permanently as¬ 
sembled in an accurate instrument. . . always ready for use 
at any time. 

Over the major portion of its ranges this bridge is accurate 
for the majority of routine measurements in any laboratory. 
Its ranges ore: 


TYPE 650-A IMPEDANCE BRIDGE . .. $240 


WRITE FOR COMPLETE INFORMATION 


INDUCTANCE: 1 microhenry to 100 hanrys 
RESISTANCE; 1 milliohm to T megohm 
CAPACITANCE: T micro microfarad to 100 microfarads 
STORAGE FACTOR (X/R): 0.02 to 1000 
DISSIPATION FACTOR (R/X): 0.002 to 1 


Included in the walnut cabinet are built-in standards, bat¬ 
teries, a 1000-cycle tone source for a-c measurements, a 
j zero-center d-c galvanometer null detector and terminals for 

a headset for 1,000-cycle detection. Terminals are provided 
for an external generator for measurements from a few 
cycles ta 10 k.c. Direct-reoding dials add greatly to the ease 
and rapidity with which measurements can be made. 
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T KE5 ES THE NEW improved-Eype stu¬ 
dio lu1M!t. Ii t.s designed sperifi.r:i l.[y 
in give you insianraneons bigh.qiulJEy 
recordings wi ■ ci yOur preSeti! "70 Series’"' 
tarncitiji' — :i; surprisingly low cquip- 
mecii cose 10 you 

l» r * unlquo-ly RnatlblB — With this prn- 
(HliDD^i attachment you can record il 
4-6, 112, or J 3 -C ; Line; pfcr inch—and i: 
speeds, of or ?8 rnm, Yon can na- 
Cord outside i:i or iri.sidtt.Ou:!—without 
changing gears nr lead screw, You CRE1 
djun dib stylus cuEEiicg angle and ciai- 
ting depth during rc-L or J i ug 

It’i simple to npc-rnfe A new rrn- 
prnved ■ ram-operated Lowering device 
helps you lower dbe rune r gen rly [O E?IC 
record . . eiiirii nacra scy Lus damage and 
deep purs rinsed by sudden dropping,. A 
spiralling I'uijd CfflJik enables you 10 in- 


SP£CIFIC^TlON5 

Ijiv-y InijHdint* Ip C^ler, 13 ehmi, 'nminc- 

fnqcinci Raapanrai 

n-0 .±a dh> SCI - 7,300 <p* 

lYPD ra.OA .±* db, SO- tO.OM * pI 

^enilbwHy 

n.DOfir?"’-"' (M#k l» pop- 
■ypa 73-0 

■yp^rs.DK ... .... 
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.. makes your RCA turntable 
high-fidelity recorder 


sere spare; between recordings w::lit>u : 
birakieig groove conn" mi icy. Plenty con- 
vetiie.nl!,, IO£i, for making llarting drill 
iini.sbing spiral*. 

If* dop^ndobLa—No drive* slippage 

or ’" k nocks"’ ... because |KiW£t Coupling 
j* made res the center of your turntable 
through a verticil shale spiral gear and it 
three-pin driving flange. Nn Cutter car¬ 
riage riding on die feedscrew.., hcrausc 
the carriage is supported un a inettti tube 
that endofifs and prorwis rhr feedscrew. 
No groove grouping , , . because the 
bead ride* smonthiv along a tubular e;t- 
c In sure that protects the feedscrew. 

Here, we believe, is the finest Cutter 
yrr designed lor high-quality studio re- 
cording. at modest cose. Type Ti-Yi ii 
CT nr.plitse with a standard head, in nun I 
iny base, rrn-poii, and suction noide. 


Type 72-UK is complete with high-fldsl- 
iiy recording bead, mounting bsae. ret I 
post.. sulLlijd nuzaLe, and compefitator. 

Tor prices and details, see your RCA 
FJ road cast Sales Engineer, or write 

Dtpt. 23L, RCA EngiTireriiLg Products, 
Camd sn. N J 
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